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PEOPLE ARE TALKING ABOUT PC-INTERFACE 


#2 IN A SERIES 


er ecm Mf A JOY TO USE II 
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~ FOR EASE OF USE 


Supports DOS, Windows, and Macintosh. 


AND EFFECTIVENESS.” 
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e 
The deskto networkin With PC-Interface, different departmental t 
4 5 AVN MOY N= TRH 8h PC rte clferet departmental computer 


software that’s easy to use. Ei U N D) L E desktop computers to access the sales forecasts cre- 


; ated on the Macintosh in the marketing department. 
O F F Ee R u The accounting department, on the UNIX server, can 


PC-Interface™ is a must for networking environments 4 s lee 
integrate all the information into a larger report. 


wanting to combine the ease of use of desktop soft- 


ware with the power of UNIX® DOS, Windows™ In addition to the capabilities | And everyone can use the main printer. 

and Macintosh® users can access UNIX-based offered in PC-Interface, get Call us today. Find out why people are talking about 
resources — like file servers, printers, and electronic TinyTERM, a full-featured PC-Interface. 

mail — without changing the way they work. terminal emulator (1-user), Europe: 44-296-89911 

There is nothing easier. bundled with PC-Interface Canada: 1-310-670-6500 


PC-Interface is also easy on your budget, providing for a special price of $299 US. | International: 1-310-337-5017 
a low cost solution to UNIX connectivity. 


It's simple to administer, requires very little memory 1-800-95LOCUS locus 


and uses your existing hardware. 


Computing Corporation 
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ONE SOLUTION. No SLOTS. All you need 
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workstations. 
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Sun SPARCstation 


THE SCSITERMINAL SERVER™ 


Serial & parallel expansion And with scsiTerminal Servers, you’re not 
5 limited to 8, 16 or even 32 ports. Instead, you can 
vila SCSI easily mix & match multiple units, yielding as 
Everyone these days is talking about “open many as 112 serial ports off a single SCSI bus. 
systems” and portability. At Central Data, instead All without consuming an internal card slot. 
of talking about it, we went to work. The result: Sometimes performance is sacrificed in the 
the scsiTerminal Server. An open systems pursuit of portability. We increased performance! 
solution for the UNIX work- scsiTerminal Servers 


station market. And quite 
possibly the last serial/parallel 
expansion product you’ll ever 


support serial rates up to pom 
57.6K baud. And compared Itt oe nh oa 
to most multiport boards, 


scsiTerminal Servers serial | 


ST-1002+ 2 


$695 


Parallel 
1 


HP-Apollo 9000 Family 


need ela sevi snl tre they dramatically reduce 
By simply plugging into sta [tore] — [sos CPU overhead, further ye ee c00 ee 


the SCSI port, a scsiTerminal improving overall system 


Server can be added to your performance. 

workstation in as little as ten minutes. Without So whether you’re using the Sun SPARCstation, 
even opening the system cabinet, or dealing with the HP-Apollo 9000 family, or IBM’s RS/6000, 
complex network configurations. Great news for try a scsiTerminal Server now. It has all the porta- 
VARs and integrators. bility and performance you'll ever need. 


Call 800/482-0315 today. 


ral 


The scsiSystems Company™ icclidicatiinnacs 


1602 Newton Drive, Champaign, Illinois 61821 217/359-8010 FAX 217/359-6904 IBM RISC System/6000 


scsiTerminal Server is a trademark of Central Data Corporation. scsiSystems Company is a service mark of Central Data Corporation. 
All other product names, trademarks, and registered trademarks are the property of their respective owners. 
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software-the problem is getting users to use it. Despite its potential for 
productivity gains, groupware has probably galvanized as many users 
against it as it has for it. If vendors are to convince users of groupware’s 
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people who need to work with text files in DOS, UNIX, or other 
environments 
by Rick Farris 


81 Island Graphics Grapples Along 
Release 3.0 of Island Write, Draw, and Paint significantly improves upon 
previous versions, albeit with a few flaws 
by Ray Swartz 


HANDS-ON HELP 


93 Building Internet Firewalls 
An Internet connection gives you access to the world’s biggest computer 
network and the potential security threats that come with it. This tutorial 
shows you how to insulate your system from intruders 
by Smoot Carl-Mitchell and John S. Quarterman 


105 Wizard’s Grabbag 
Telling time the NIST way 


115 Answers to UNIX 


Entering escapes in vi, setting an alarm, shadow passwords 


DEPARTMENTS 


9 Editor’s Thoughts 39 Profile 
The upside to downsizing Sun’s Scott McNealy 
onarole 
13 Industry News 
Workstation shipments fall, 89 Standards 
but so do prices Back to the drawing board 
for system administration 
21 Mail 


116 Advertisers’ Index 
29 The Serlin Report 
Two computers brighten the 132 Calendar 
high-speed landscape 


Top: Sun Microsystems CEO Scott McNealy has 
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Access to all the appli- 


cations your people pgegee ¥ 


need. All the informa- 
tion they need. From 
anywhere on the network. Allon 
one terminal. And all managed 


from one remote location. That’s 


what Digital’s new VXT™ 2000 


family of X-terminals is all about. 


Users can finally access and 


display multiple applications 


| APPLICATIONS} 


AN RU 


and databases simulta- 
neously, regardless of 
where they are on the 
network. And do it all 
on one terminal, with no modifi- 
cations. There’s no longer any 
need for multiple terminals on ’ 
anyone’s desk. To access another 
database or application, users 
just open another window. They 


don’t have to close one file to 


open another one. And they minimize the impact on net- manage many VXT 2000 termi- 
don’t have to interrupt their works, hosts, and system man- _ nals as easily as one. And config- 
work to go to another terminal, agement functions. You can ure them all from one central 
or start up another remote location. 

application. Digital’s VXT 2000 is 
Our new VXT 2000 more than a better termi- 
terminal increases pro- nal. It’s a better way to 
ductivity and saves time manage more terminals. 
and money. It even saves For more information 
about the VXT family, call 


1-800-344-4825 ext. 631. 


desk space. And it 
requires less management 


time. Our VXT 2000 


architecture is designed to 


BUT TH 


NT AIDE. 


© Digital Equipment Corporation 1991. The DIGITAL logo and VXT are trademarks of Digital Equipment Corporation. 
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NOW THAT 10GB FITS 


ON AN SMM TAPE, WHAT ARE 
YOU WAITING FOR? 


You don’t need to wait hours to 
change tapes. 
You don’t needtowait months for AipnaMicro  DECHSC 
other storage technologies to catch up. tos DEC Os 
One 8mm tape drive will already nx 
deliver more than they promise. ed) 
Convergent 


It’s the digital CY-8200, nOW with Data General 
optional data compression. And you 


DEC Unibus 


can get it exclusively from Contemporary Cybernetics Group. 


With data compression, the CY-8200 can quadruple 
the amount of data you can load on an 8mm cassette that 
fits neatly in your shirt pocket. Meaning the already 
tremendous savings in man hours, media costs, storage and 

shipping are multi- 
plied by four. 
Untilnow, the 
¢ best8mmdriveon 
the market stored 
an impressive 
_ 2.5GBpertape at 
~ speedsupto15 MB 
per minute. 


True “Plug-And-Play” Compatibility With: 


DEC TU/TA81 


PC Xenix/Unix Wang 


Our data compression option allows 
you to write up to 10 GB per tape at up 
to 60 MB per minute. Completely 
unattended. 

Of course, the data compression 
feature is switch-selectable, so you can 
turn off data compression to read and 
write standard 8mm tapes. 

Plus it’s a simple upgrade for the best tape drive built: 
our CY-8200. Offering a complete range of standard 

interfaces, a 2-line, 40-column 

display option, and optional 

security card encryption. And 

assuring you of full support and 
a 12-month warranty from the leader in advanced 8mm 
helical scan technology. 

The CY-8200 with data compression will remain the 
best value in data storage for a long time to come. So 
now you've got many good reasons for calling us today 
at (804) 873-0900 CONTEMPORARY 


and nogood reason ETICS 


for waiting. 


IBM S/36 Pertec 
IBM AS/400 Plexus 
Macintosh Prime 
NCR Pyramid 
Novell Sequent 
PC 386/ix Sun 

PC MS-DOS Unisys 
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Bring Your Macs into the UNIX World. 


Now Macintosh users can access all the applications, files and processing power of a UNIX 
server - at the touch of a mouse. With unsurpassed terminal emulation and file sharing 


capabilities, Pacer spans the entire UNIX universe. To learn more about Pacer Software, call 
619-454-0565 (in the west) or 508-898-3300 (in the east). And get the best of both worlds. veethecd NO aioe Peto 


Pacer 


Fr 


Worldwide Support. 
Pacer’s customer service 
staff now provides support 
to over 4,000 sites. 


The Pre-eminent Emulator. 
PacerTerm gives you complete 
VT320 emulation with mouse- 
activated SoftKeys, multiple 
sessions, full keyboard mapping, 
HyperTalk Scripting and more. 


AppleTalk Services. PacerShare 

and PacerPrint provide AppleShare- 
compatible file serving and print So 
services. All built on Apple’s portable 
AppleTalk - co-developed by Pacer. 


OR, 


Multiple 
Platforms. 

HP, Sun, DEC 
(VMS, ULTRIX), 
IBM, DG, NCR, 
SCO, ISC, MIPS 


and others. 


High Performance. 
Pacer’s software takes 
advantage of advanced 
hardware platforms: 

Intel, Motorola, and Nb 
RISC (PA, SPARC and 
MIPS). 
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ERIC MILLETTE 


I f you're acom- 


puter professional 
who is currently 
unemployed due 
to the downsizing 
of your depart- 
ment or restruc- 
turing of your com- 
pany, the last thing 
you want to hear 
is that what’s hap- 
pening in our in- 
dustry is a good thing. But hear me out. 

In the last year or two every computer manufac- 
turer has had to take drastic actions to become or stay 
profitable. IBM, Digital Equipment Corp., Hewlett- 
Packard, and many smaller firms have laid off thou- 
sands of professionals in restructuring their organi- 
zations. Addittionaly, data processing managers have 
been told to downsize their departments. These 
have been tough years for both the supply and de- 
mand sides of our industry and, even if the economy 
turns around in 1992, we could see more of the same. 

Restructuring the U.S. computer industry is a 
continuation of the trend that hit heavy manufacturing 
and financial services industries in the past. It’s hap- 
pening now because companies that had propri- 
etary control of standards and markets were able to 
overhire. When global competition and open stan- 
dards stole proprietary profits, the jobs they created 
went with them. 

From an internal perspective, the need to down- 
size organizations is an example of the age-old battle 
between centralized control and autonomy born of 
decentralization: As layers of management build up, 
it takes longer to get anything done-efficiency and 
profits decline—layoffs and forced attrition result. 

All of this possibly has you wondering why you 
should be loyal to employers that will sacrifice your 
job to make short-term profit goals. More and more, 
the answer in the 1990s is, you shouldn’t. However, 
this begs the question, what should you do instead? 

If you listen to management guru Tom Peters, 
these are times when you should follow your pas- 
sions instead of your pocketbook. If you weren’t pas- 
sionate about working for The Big Corporation that 
just laid you off, what better time to do something on 
your own or with friends? To succeed you may need to 


BeDo weO Re sb Ae O: UGA Ss 


The 
Upside to 


Downsizing 


do a little economic downsizing of your own, of course. 

Peters also advises, “For heavens sake, don’t 
work for a company that employs more than 250 
people.” If you program for a living, you understand 
better than most businesspeople about how the Law 
of Diminishing Returns takes its toll in your profes- 
sion. But freed from corporate bureaucracy and 
fired with passion, you can develop a lot of great 
software with a lot fewer than 250 people. 

The UNIX community has a tradition of network- 
ing that extends beyond computers to people. 
Usenet and bulletin boards are ways to connect with 
companies that need your skills, people who are cre- 
ating start-up companies, and other opportunities. 
There is a great need for computer professionals, 
they simply aren’t needed in the traditional places. 

At UNIXWORLD we have developed a list of job 
finding tips to help you get back to work as soon as 
possible. If just one of our ideas is the one you hadn’t 
thought of, it could be the one to get you back to work 
again. To get our job hunting tip sheet, call our admin- 
istrative assistant, Bonnie McGhee, at 415-940-1500. 

Finally, if you are starting over in computing due 
to difficult times, write to us. If we get enough inter- 
esting stories of successful new careers, start-ups, 
and adventures, we'll do a story about you and your 
dreams of a new future. Send us a brief description 
of how you lost your job in the Great Downsize 
Debacle of the 1990s, but found yourself in the 
process. 


Ca ates 


UNIXWORLD FEBRUARY 1992 9 


ANNEX” FEE 


Xylogics U.S.A. 53 Third Avenue 
ington, MA 01803 (800) 225-3317 


trademark, and Annex is a trademark of Xylogics, Inc. UNIX is a registerec trade. 


‘ UNI user el with aliases and menus; SNMP MIB-II with extensions: 
and Compressed SLIP. 
Annex servers are designed specitically for UNIX® with ports — 
behave like local UNIX ports. You can attach terminals to — wig 
UNIX and DEC™ hosts simultaneously; share modems and & 
printers; and connect remote PCs and X-window displays. 
With an Annex, you can integrate almost any serial device. 
Simply put, Annex communications servers do more OE =— 
for less. When you consider the value, performance, and features af whe Rane 
line, choosing Annex is an easy decision. Features vary by model, so to find out 
more about the world’s most distinguished family of communications servers, 
contact your authorized Xylogics reseller today or call us directly at 800-225-3317. 


/ 


Xylogics International 
Xylogics U.S.A. 18 Park Avenue Featherstone Road, Wolverton Mill, 
Los Gatos, CA 95030 (408) 354-4122 Milton Keynes MK12 5RD, U.K. +44 908 222112 


mark of AT&T. LAT and DEC are trademarks of Digital Equipment Corporation. Copyright 1991 Xylogics. CIRCLE NO. 123 ON INQUIRY CARD 


When you develop a 
Bandar’ a world 


be 


Dolby® Noise Reduction UNIX® System V Release 4 
When you're looking for stereo equip- | SPARC International and the ACE in 25 years by Computer Weekly of the 
ment, you know that products bearing Consortium. It represents the one UNIX _—_ United Kingdom. 
the Dolby Laboratories symbol System that is commercially proven in So shea you're lodlane- re UNS 
eH incorporate the standard for quality over one million installations and 


based solution, ask your open systems 
vendor for the standard that everyone 


et audio technology. Now there's similar compatible with more than 18,000 appli- 
reassurance when you look for a cations. It represents the one UNIX ‘ : j 

UNIX®-based solution. The UNIX _ System that is supported by more than ee phases 
SVR4 bol “4 i i 80 c d UNIX System Laboratories, Inc. Tel: 
ABS sym \ enn ae e proven, percent of open systems vendors. +1-800-828-UNIX, or +1-908-522-6000. 


But most of all it represents the one 
loes i pate represent? It UNIX System that sets the standard 


nts the one UNIX System that by which all others are measured. It's IN I JIN I xX 
od ase operate system of no wonder UNIX SVR4 was recently GN 


named the best software product SYSTEM LABORATORIES 


THE STANDARD BY WHICH ALY OTHERS ARE MEASURED 


ons LUNIXis a registered trademark of UNIX System Laboratories, Inc. in the U.S. and in other countries. : 
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INDUSTRY NEWS 


Workstation Shipments 
Fall, But So do Prices 


HANK OSUNA 


A weak economy, 
customer confu- 
sion, and a trend 
toward low-end 
workstations were 
blamed for a de- 
cline in workstation 
shipments late last 
year, the first drop 
since the mid- 
1980s. The slow- 
down is bad news 
for vendors inare- 
cession, but users 
should benefit as 
vendors cut prices 
and introduce more 
low-end machines. 
The workstation market has experienced rapid 
growth in recent years. Only two of the top six vendors— 
Hewlett-Packard Co. and Silicon Graphics Inc.-showed 
an increase in shipments over last quarter. Overall, the 
top six vendors—Sun Microsystems Inc., HP, Digital 
Equipment Corp., IBM, Intergraph Corp., and SGI—only 
shipped 98,126 units in the third quarter, which ended 
Sept. 30, 1991, according to research firm Dataquest. 
Shipments declined 7.9% from the previous quarter’s 
106,519 units. The third quarter is usually slow because 
the fiscal year for DEC, SGI, and Sun ends June 30. Most 
companies include as many sales as possible in sales fig- 
ures for the last quarter of the fiscal year—and the follow- 
ing quarter shows a decline in sales as a result. 1990 
third-quarter shipment figures were unavailable be- 
cause this is 
Dataquest’s 
first ranking of 
the top six ven- 
dors on a quar- 
terly basis. 
Although 
the slowdown 
shows an alarm- 
ing drop for the 
top six vendors, 
most analysts 
are dubbing 
mid-1991 to mid- 
1992 a “transition” period. Dataquest predicts shipments 
for the fourth quarter of 1991 will reach 110,000 units. 
Workstation vendors are trying to reduce sales costs by 
moving products through value-added resellers, but 
these channels haven't yet become sophisticated enough 


Quarterly Workstation Shipments 
for Top Six Vendors 


SOURCE: Dataquest 


to sell workstations, says Lisa Thorell, an associate director 
at Dataquest. She also says customers have slowed their 
purchases as vendors migrate to new operating systems. 
Sun is moving from SunOS to Solaris 2.0, HP is moving 
from HP/UX and Domain to OSF/1, and DEC is moving 
from Ultrix to Windows/NT, according to Dataquest. 

“The lower end of the market is really heating up,” says 
Thorell. Entry-level shipments [systems for less than 
$15,000] comprise more than 50% of the market, driving 
the industry’s average selling price to under $18,000.” 

IBM, DEC, and HP will each release new low-end 
workstations in the next few months. On the whole, the 
manufacturers attribute the lower cost to better integration 
of processors and application-specific integrated circuits. 
But these machines also come with fewer expansion 
slots and slower performance than their siblings. 

HP/Apollo’s Model 9000 Series 710 workstation uses a 
50-MHz RISC processor, runs at 50 SPECmarks, and 
costs about $7,500. IBM hasn’t released price or perfor- 
mance numbers for its new low-end line, other than to say 
its machine will cost less than $10,000. DEC comes in with 
the lowest price with two MIPS R3000-based DECstation 
5000s: the Model 20 workstation, running at 16 SPEC- 
marks and priced at $3,995; and the Model 25, running at 
19 SPECmarks and priced at $4,995. Both the HP and 
DEC machines integrate eight-bit color video. 


Big Blue’s New Emphasis on Open Systems 


Although IBM’s financial woes have forced the company 
to reorganize, cut 20,000 employees worldwide during 
1992, and slash programs, open systems has become a 
bigger part of the company’s plans. IBM, which makes 
only 5% of its revenues from UNIX-based systems, has 
been reluctant to abandon proprietary product lines, but 
analysts say IBM’s failing market presence has forced it 
toward open systems. 

IBM’s greater emphasis on open systems could be 
hampered by internal problems, however. “The corporate 
reorganization into ‘increasingly independent’ business 
units will likely result in internal confusion and uncertain- 
ty among IBM customers as to the company’s strategic 
direction,” says Marc Schulman, an analyst with UBS Se- 
curities. “The short-term result of the reorganization will 
be to reduce demand for IBM’s products.” 

As part of recent restructuring, IBM has formed a net- 
work of independent subsidiaries. These smaller groups 
will move faster in development cycles, say company rep- 
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resentatives. The autonomy of each IBM division gives 
the UNIX-oriented groups the opportunity to take a more 
aggressive approach in the market, say analysts. 
UNIX-based business will comprise 7.5% of IBM’s total 
revenue in 1992, says Bob Simko, executive director of re- 
search firm International Technology Group. In 1991, 
UNIX-based business generated 5% of IBM’s total revenue. 


Se 


NCR to Take Over Teradata 


NCR, fresh from its merger with 
AT&T, will take over Teradata 
Corp., a maker of database su- 
percomputers. The two com- 
panies have been closely 
aligned since 1990 when they 
agreed to a joint venture to de- 
sign new systems. NCR already 
owns 10% of Teradata, the sup- 
plier of its 3000 series high-end 
computers. Once Teradata 
stockholders approve the deal, 
they'll receive about $30.25 in 
AT&T stock for each share of 
Teradata stock they hold. 
AT&T stock has been trading 
at $24 in recent months. 

Why is NCR so interested in Teradata? Teradata makes 
special-purpose database computers that use large arrays 
of Intel x86 CPUs to produce quick responses to SQL que- 
ries. Teradata’s architecture meshes well with NCR’s 
strategy for Intel-based computers ranging from PCs to 
mainframes. In fact, NCR hired away Teradata’s chief sci- 
entist, Philip Neches, three years ago. 

Architectural similarity probably isn’t the real reason 
Teradata looks so good to NCR. Analysts say Teradata is 
the only company that is seriously competing with IBM 
for computers that can run large corporate databases of 
the kind that usually require a mainframe. Instead of a 
general-purpose IBM mainframe with database soft- 
ware, Teradata sells special-purpose data-crunchers 
that, the company claims, won’t bog down as main- 
frames do when corporate databases reach the 5-to-10- 
gigabyte range. The competition seems more than a lit- 
tle lopsided: IBM’s $31 billion in mainframe hardware 
and software sales is 100 times that of Teradata’s dedi- 
cated database machine sales. But Teradata has sold ma- 
chines to big corporate and government customers 
including K Mart, Citicorp, NASA, the Central Intelli- 
gence Agency—and AT&T. 

Competing with IBM may be the goal for NCR. “Old 
grudge, new money,” summarizes Nina Lytton, editor of 
the Open Systems Advisor newsletter. NCR is getting clos- 
er to delivering its high-end systems, which will compete 
head-to-head with IBM mainframes, says Lytton. NCR re- 
members when it was just “part of the pack” competing 
against IBM, and now, with cash from AT&T and high- 
end database machines from Teradata, NCR is hoping 
that it’s payback time. 
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Stardent Quits the Hardware Business 


Stardent Computer Inc. is changing its name and 
abandoning the supercomputing hardware business. 
Stardent, which began life as a merger of competing 
graphics supercomputer vendors Stellar and Ardent, 
will sell its hardware business to an existing business 
partner and concentrate its efforts on graphics software. 

Stardent’s hardware business will be sold to Kubota 
Pacific Computer Inc., a California-based subsidiary of 
Stardent’s largest stockholder, Japanese steelmaker Kubota 
Ltd. Kubota Pacific already manufactures Stardent’s 
Titan computers, based on the MIPS R3000 RISC C PU; 

Tn addition, a new company formed by former Star- 
dent. employees will provide maintenance and support 
for users of Stardent’s DS and GS computers. Stardent 
hasn’t announced plans to support users of the com- 
pany’s other computer lines-such as the low-end Vistra 
800, based on the Intel i860 CPU, that was introduced 
last May. . 

Stardent’s only remaining product is its Application Vi- 
sualization System, a software package for creating visual 


ization applications. The company plans to Change its 


name to AVS Inc. and focus‘on marketing the visualization 
software. 

The Stardent breakup marks:the end of a rocky road 
for a company that:was born in controversy in 1989 when. 
Ardent Computer merged with Stellar Computer. In 1989, 
Stellar was on the verge of bankruptcy, but Ardent was 
well-financed by Kubota. At the time, the new company 
had roughly 40% of the graphics supercomputer market. 

However, a year later, two Ardent co-founders, Allen 
Michels and Matthew Sanders, sued Kubota in a California 
court for $25 million. The two executives, who also 
served as Stardent’s co-chairmen, claimed that Kubota 
had forced the merger in order to weaken the combined 
company and intended to gut Stardent for its technology. 
Kubota, in turn, said Michels and Sanders had sued only 
after asking for $7 million to leave the company quietly. 
Kubota fired the two and closed down the former Ardent 
operation in California, transferring control of Stardent 
to the former Stellar headquarters in Massachusetts, 
The lawsuit was settled out of court only days before this 
most recent Stardent announcement. 
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USL Buys Stake in Chorus 


UNIX System Laboratories Inc. (USL) has purchased a 
minority stake in Chorus Systems Inc., a private France- 
based company with $7.5 million in revenues last year. 
The strategic relationship will bring Chorus/Mix, a dis- 
tributed microkernel technology, toward more main- 
stream acceptance. Under the agreement, Chorus and 
USL will start merging Chorus’ microkernel with USL’s 
UNIX System V operating system. 

“This agreement will make SVR4 [System V Release 4] 
less cumbersome, which has been a major argument 
against it,” says Julie Rodwin, a program director with 
research firm Infocorp. “It’s very likely that SVR4 and 


Chorus/Mix will completely merge eventually.” 
continued 


TCP/IP OR SERIAL LINK? BOTH! 


On RS232, TUN runs over either a direct connection or a Hayes 
modem. If you want TCP/IP too, TUN's TCP/IP module supports the 
most popular LAN boards on the MS-DOS market. TUN over 
TCP/IP is compatible with NOVELL so that you can share UNIX and 
NOVELL resources on the same network. If you use another com- 
munication stack (such as X.25 ), TUN supports int] 4h. 


CHARACTER-BASED MS-DOS OR WINDOWS? BOTH! 


TUN runs MS-DOS in character mode and in Windows-3 mode. 
You can run several UNIX sessions and your MS-DOS session simul- 
taneously and switch between them with a single keystroke. In Win- 
dows-3 mode each session is a window in wich all Windows-3 


foqtures are available : cut and paste, scroll bars, fonts, colours, 


RESOURCE SHARING? 


FILE TRANSFER? EASY! 


You can transfer files at any time with a single command. TUN file 
transfer installs on an unlimited number of UNIX machines, so you 
can transfer files easily to and from UNIX machines. TUN supports 
wildcard characters (* and@), making bulk transfers fast and easy. 


COMPLETE! 
TUN makes your UNIX machine an extension of your MS-DOS 
machine. UNIX filesystems function as virtual disks for any MS-DOS 
programs. UNIX printers and tape drives can be configured to print 
or perform backups from MS-DOS. Likewise you can set up your 
MS-DOS printer so that UNIX machines can print files on it. These 
features combine to provide complete resource sharing between 


MS-DOS and UNIX. 
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Although Chorus’ technology has been well-regarded 
by industry watchers, Unisys had been the only major com- 
puter company to publicly adopt it prior to the USL announce- 
ment. “There was a concern, ‘Geez, am I buying an orphan 
if | buy Chorus?” says Bob Anundson, a Chorus vice presi- 
dent. “Now people say, ‘We're buying a part of the mainstream.” 


Oracle Will Emphasize Applications Division 


Relational database management system (RDBMS) ven- 
dor Oracle Corp. has always had an arrogant image, but 
it has made some conciliatory moves in the last 16 
months. Most of these moves have been made in the-ap- 
plications division, which had a reputation for bugs, poor 
service and support, and chronically delayed products. 
Oracle plans to put more emphasis on its applications 
division. Says George Koch, senior vice president of the 
applications division, “In the next few years, applications 
will become Oracle’s largest division.” Oracle’s revenue in 
1991 was $1 billion with applications bringing in $80 million 
77% of the application division’s revenue is UNIX-based. 
Some analysts say emphasizing applications could be a 
mistake. “It’s too expensive to support countless applica- 
tions on numerous hardware platforms,” says Catlin Wolfard, 
an analyst with Black and Co. “Oracle is cutting its throat.” 


Adobe Tackles New Fronts for Fonts 


Adobe Systems Inc. has devised a new font-translation 
technology, called Multiple Master, that will enable users 
to encapsulate all the data necessary to display, commu- 
nicate, and print a document within the file itself. When 
you write a document, save it, and then send it, there’s 
no guarantee that it will appear the way you intended at 
the other end if the recipient doesn’t have the proper fonts. 
“The formatting gets screwed up on the other machine,” 
explains Adobe Chairman John Warnock. “But you can’t 
ship a halfmegabyte of fonts [with] a one-page memo.” 

Adobe’s goal for the Multiple Master typeface technol- 
ogy is to “capture output in such a way that a document is 
self-contained,” says Warnock; so that the document will 
not require external fonts. Instead, the technology, which 
Adobe is publishing at no charge, sizes up the font used in 
any particular document and “matches” it as closely as 
possible. Warnock acknowledges that the substitution 
will not always be an exact match, but “for the sake of in- 
formation transfer, we’re eliminating graphics elegance.” 

According to Warnock, the technology adds about five 
kilobytes of data to a 28-kilobyte document, eliminating 
concerns about both file size and bandwidth during trans- 
mission of published documents. Adobe will make its 
money by delivering the software necessary to view and 
print the documents, and according to Warnock, Adobe is 
working on incorporating editing, audio, and video capa- 
bilities into the technology. 
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Uniface Tools for HP’S MPE/iX 


Uniface Corp., a 4GL tools vendor, has signed a technol- 
ogy agreement with HP to integrate the Uniface devel- 
opment environment with HP’s proprietary MPE/ix 
operating system. 

As a result of the agreement, developers will be able to 
build applications that can access data in HP Allbase/SQL 
and HP Turbolmage databases and third-party RDBMSs, 
says Anu Shukla, a Uniface vice president. There are cur- 
rently more than 50,000 sites using MPE. 


New Leader at USL . 


Larry Dooling, an omnipresent figure in the UNIX wars, 
has retired.as'€EO of USL. Roel Pieper, a former executive 
at Software A.G. who joined USL in 1990, has been named 
as USL’s new CEO. Pieper is well known in the UNIX 
community, which is seen as a blessing by many analysts. 

“In the UNIX arena there 
are a lot of people wrapped ROEL PIEPER 
up in political battles,” says gs 
Rodwin of Infocorp. “USL 
needed fresh blood, a fresh 
perspective. Pieper isn’t en- 
trenched ina particular camp.” 

“The UNIX community has 
concentrated on religious bat- 
tles,” says Pieper. “We need 
to focus on the commercial 
success of UNIX.” 

Pieper will bring a busi- 
ness-oriented philosophy 
to USL. He has already forged a cooperative agreement 
with the Advanced Computing Environment initiative, a 
distribution agreement with Novell Inc., and a technolo- 
gy agreement with Chorus Systems. Pieper is forging a 
closer relationship with the Open Software Foundation 
and plans to tear down the “stupid walls” between the 
two UNIX camps-UNIX International and OSE. 
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Novell’s Netware for PA-RISC 


Novell continues its aggressive moves into the UNIX in- 
dustry with plans to develop Netware, its PC-based net- 
work operating system, for HP’s RISC architecture, 
Precision Architecture-RISC (PA-RISC). 

“This is more mortar for Novell’s brick wall,” says 
Cliff Friedman, an analyst with Bear Stearns, referring 
to Novell’s continued dominance in the network operat- 
ing system market. 

The Novell-HP alliance is aimed at swaying the com- 
mercial marketplace, in which Netware is the predomi- 
nant network operating system, toward RISC machines. 
When Netware for PA-RISC becomes available in 1993, 


it will run on PA-RISC and x86 processors. 
continued 
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Although the alliance could increase HP’s ability to sell 
machines into the commercial market, the pact isn’t ex- 
clusive to HP. as Novell is expected to make a similar 
agreement with other RISC vendors. 

“Novell would make a joint venture with Satan ifit could 
get some marketshare out of it,” quips Brian Jeffery, man- 
aging director at International Technology Group. “HP is 
joining the club. Ho-hum.” 

“We realize this is not an exclusive agreement,” says 
Wim Roelandts, HP vice president and general manager 


NEWS 


he’s concerned about Cray’s attempt to put Floating 
Point back in business rather than just absorb the tech- 
nology. “If they take over and operate the business, it 
raises a whole new set of questions,” says Smaby. “I 
don’t see that Cray is a big enough company to pick up a 
little company here, a little company there, and then in- 
tegrate them all.” 


ofits networked systems group, “but it gives [us] a signif Apple’s Blueprint for the Decade: 
icant lead in th ket.” 
icant lead in the marke The Future of A/UX? 


Silicon Graphics Makes European Push 


In an attempt to boost European sales, Silicon Graphics 
has entered a marketing pact with Siemens Nixdorf In- 
formation Systeme AG of Germany. The pact is expected 
to generate $100 million in new sales over the next three 
years, according to an SGI spokesperson. 

Siemens will market all SGI products, including the Iris 
Indigo, SGI’s newly introduced workstation priced less 
than $10,000. Although SGI had a 13% increase in ship- 
ments in the third quarter, it needs to expand its sales 
channels. This pact will strengthen SGI’s presence in Eu- 
rope, which currently accounts for 25% of its sales. 


The high-tech industry has a tradition of pre-technology 
announcements, pre-product announcements, and pre- 
pre-announcements, but Apple Computer Inc. has gone 
one step further with its release of a white paper entitled 
Blueprint for the Decade. Although the paper doesn’t 
give specific product release dates, it outlines many of 
Apple’s plans-including the future of A/UX, Apple’s ver- 
sion of UNIX. A/UX has never gained much favor in the 
UNIX world, but Apple says A/UX 3.x will include librar- 
ies from IBM’s AIX system, which will give it numerous 
applications. The next major release, A/UX 4.0, will 
merge A/UX with the PowerPC-based PowerOpen plat- 
form being created by the Apple-IBM alliance. 

Apple has high hopes for the A/UX-PowerOpen 
merger. It hopes the combination will bring Apple a larg- 
er applications base, standards compliance—A/UX will 
be based on PowerOpen’s OSF/1 UNIX kernel—and 
higher performance. Apple will eventually introduce a 
RISC workstation. 


Cray Buys Floating Point Assets 


An on-again, off-again deal is finally on for good: super- 


computer maker Cray Research will buy the assets of Overheard 


Floating Point Systems for $3.25 million and offer jobs to 
nearly 200 of the company’s 450 laid-off workers. 

Floating Point filed for Chapter 11 bankruptcy protec- 
tion in 1991 after accumulating $82 million in losses since 
1987. Minnesota-based Cray expressed interest in buying 
Floating Point’s assets shortly after the bankruptcy was 
announced, but withdrew its offer when Floating Point 
creditors objected to what some analysts characterize as 
a bargain price. Cray renewed its bid in November and it 
was accepted by the bankruptcy court in December. In 
addition to paying $3.25 million for the company’s assets, 
Cray announced it would invite about 190 former Floating 
Point employees to work for Cray. 

Floating Point started life making numeric processors 
that attached to DEC VAX minicomputers, but the compa- 
ny eventually floundered in the parallel supercomputer 
business. Gary Smaby, president of Smaby Group super- 
computer consultants, says Cray’s interest is focused on 
the SPARC-based supercomputer that Floating Point was 
developing before the bankruptcy. Cray believes that “su- 
percomputing is becoming a distributed discipline. If 
Cray can make it easier to access the Cray, they have the 
opportunity to improve linkages between the desktop and 
the computer room,” says Smaby. 

Even at what Smaby calls a “bargain-basement price,” 
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“We're going to have continuing em- 
ployment for lawyers.” —Jeff Nutt of 
Motorola, on N.A. Philips’ announce- 
ment it would license Gilbert Hyatt’s 
patent on the microprocessor. 

In the “Are You Really Proud of This?” 
department: “Do you remember Ben 
Johnson being disqualified in the 100- 
meter dash at the last Olympics? The 
test that disqualified him was done on HP analytical in- 
struments.”—Dieter Hoehn, HP’s vice president and gen- 
eral manager of the analytical products group. 

“If you take anything away from this meeting,” pleaded 
Lew Platt, HP’s executive vice president and head of the 
computer systems organization, to a group of security an- 
alysts, “The new low-end workstation isn’t code-named 
Bushwhacker, its Bushmaster,” @ 


—Edited by Gary Andrew Poole with staff reports. Please send any 
breaking news or comments to him at: uunet !uworld! garyp 
or garyp@uworld.com. Or call him at 415-940-1500. 
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MAIL 


Fuel for the 


DOS vs. UNIX Fire 


In the November 1991 “Mail” 
column, Dave Eriqat writes 
that productivity depends as 
much on available software 
as it does on the operating 
system and CPU. And that 
is why, he explains, he is 
more productive on DOS 
than on UNIX. 

I wholeheartedly agree 
with his premise, but reach 
the opposite conclusion-I 
am far more productive ona 
UNIX system. 

InfoWorld, in its Septem- 
ber 9, 1991 review of PC da- 
tabases found a more-than- 
eight-hour database query 
to be “satisfactory.” I dontt. 
Some people may be more 
productive with nine fin- 
gers cut off-wrist on mouse, forefinger 
on mouse button-but I type much fast- 
er with two hands that don’t leave the 
keyboard. Maybe some DOS programs 
get their speed from opening a file, 
reading one line, then closing the file, 
repeated for every line in the program 
as DOS bat files do. I don’t see the 
speed improvement. 

Mr. Eriqat also mentions that DOS 
programs are typically cheaper-maybe 
in some cases, but not for me. For exam- 
ple, UNIX mail is free, included as part 
of the operating system; DOS users 
could select Microsoft Mail ($2,139 for 
20 users) or Da Vinci Email ($1,045 for 
30 users). Want sorted directory list- 
ings? It’s now available from Microsoft 
in the $99 DOS 5.0 upgrade-those who 
couldn’t wait the 10 years might have 
purchased XTree, Magellan, or one of 
many other products. The list and bucks 
go on and on. 

There are some nice DOS and Mi- 
crosoft Windows programs, but in gen- 
eral, the higher overall price, generally 
slower execution, and typically reduced 
functionality of DOS make UNIX the 
easy choice for me. 

Andy Levinson 
Studio City, Calif. 


Ask and Ye Shali UUCP 

In the November 1991 “Editor’s Thoughts,” 
David Flack asks for “a UUCP product 
that works with...proprietary PC LANs.” 
You published an announcement of a 
product from Notework Corp. that does 
this in the October 1991 “New Products” 
column. Notework can be reached at 
crisley@notework.com. 

Regarding the statement, “UUCP can 
be made to work with PCs running DOS... 
but you have to buy it as commercial soft- 
ware”: there has been a public domain 
UUCP for DOS, as well as other platforms, 
called UUPC since 1986. Since then it 
has undergone many revisions and the 
“test of time.” The current keepers of 
UUPC, Kendra Electronic Wonderworks, 
can be reached at help@kew. com. 

Richard Lamb, Ph.D. 
Xten Ltd. 
Natick, Mass. 


In your November 1991 editorial, you 
state that “What many people don’t 
know is that UUCP can be made to work 
with PCs running DOS and Apple Ma- 
cintoshes, but you have to buy it as com- 
mercial software.” 

Not true! The UUPC package has 
been out for at least a year on the various 


archives and lets Macintoshes and PCs 
running DOS use UUCP with their UNIX 
brethren. I can’t personally attest to its 
robustness, but it has been around for a 
relatively long time, and I've seen nothing 
but good on the net about it-granted, as 
is true of all UUCP implementations, ini- 
tially setting it up can be a real hurdle. 
I'd be interested in seeing you publish 
users’ experiences with UUPC. I’m di- 
rectly connected to the Internet via a uni- 
versity, so it is not something I have had 
extensive experience with. 
Charlie S. Lindahl 
Ft. Worth, Texas 


Editor-in-Chief David Flack responds: As 
these two letters point out, there are public 
domain versions of UUCP for PCs, but 
you need to be very skilled in UNIX in or- 
der to install it on a PC. UNIXWORLD’s 
products of choice are UULINK from Vortex 
Technologies and PSILink from Perfor- 
mance Systems International. A review of 
the latter is planned. 


Mail on Beyond E-mail 

I found your November 1991 feature, 
“E-Mail Beyond UNIX,” both interesting 
and informative. However, I was disap- 
pointed that you did not include UUPSI, 
PSI’s UUCP and Usenet News service. 
UUPSlis available through local PSI dial- 
up points throughout the country, and 
unlike other networks, costs a flat rate 
with no additional charges for connec- 
tion time, quantity of packets, or interna- 
tional access. 

Our newest service and technology, 
PSILink, allows an individual with a PC 
running DOS to compose messages off- 
line and transmit e-mail across the Inter- 
net and other e-mail networks for a flat 
rate of $19 a month, plus a small regis- 
tration fee. Communication costs are 
minimal because PSILink is available 
through dial-up points located through- 
out the United States and the software 
developed by PSI is included. 

PSILink supports standard modems 
as well as Radio Frequency for wireless 
paging. In the near future, PSILink will 
also support Internet applications such 
file transfer, Usenet, X.500, as well as a 
Macintosh platform. 

Kimberly Brown 
Performance Systems International Inc. 
Troy, N.Y. 


Further on Beyond... 


I read the article, “E-mail Beyond 
UNIX,” with interest, wondering how it 
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Multiuser Connectivity Solutions 


Specified two-to-one over the closest 
competitor for building stronger multiuser systems. 
And cementing client relationships. 


Configuring today’s sophisticated computer systems is tough enough without having to worry about the glue that holds 
them all together. So whether you need serial, LAN, WAN, graphical or ISDN connectivity, you can count on the DigiBoard 
solution you specify to set the standard in each of the areas that matter diss ee 
most: cost/performance, reliability and compatibility. All backed by 
unmatched technical support and immediate availability through your 
DigiBoard distributor. The stronger your connectivity solutions, the 
stronger your systems. And the stronger your bond with the people 


who depend on you. 


Dig 


Connectivity Solutions from Digi Intemational 


DIGIBOARD, U.S. 800- 2-943-9020 - FAX 612. - DIGIBOARD European Sales Office 49 2203 14 880: FAX 49 75 / NATIONAL DISTRIBUTORS: ARROW ELECTRONICS CSG 
800-323-4373 U.S., 800-2 7 MPSYSTEMS 8 9- INGRAM MICRO 800-456-8000 - ROBEC DISTRIBUTOR: 7081- TECH DATA CORP, 8¢ 1: MERISEL 1-800-MERISEL/ 
CANADIAN DISTRIBUTORS: EMJ DATA SYSTEMS LIMITED 519-837-2444 - MERISEL lL 68-1220 - INGRAM MICRO 800+ 450 / REGIONAL DISTRIBUTORS: VITEK Western 800-366-6655 - 

AIS INC. Midwest 800-950-2471 - ADPI East 800-676-2744 : NORTHERN COMPUTER GROUP North Central 80( LCYONA Pick Only 818-562-5111 - ATV Midwest 800-843-5010 - ATV Western 
800-356- - VITRONIX Northeast 800-366-1 PC DISTRIBUTING Midwest 800-323-6910 - MULTIUSER SYSTEMS East E 324 
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Serial Connectivity 
4 to 512 Ports 


Connect with new peace of mind. 
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The DigiCHANNEL series of intelligent multichannel communication boards outpaces the competition in data through- 
put and host processor overhead for systems requiring 4 to 64 ports. And with the DigiCHANNEL C/X System, you can 
connect from 16 to 512 users a thousand feet — or a thousand miles —from the host. Either way, you get performance up to 
115 KB per port, plus an unmatched 38.4 KB/port with as many as 64 concurrent users. DigiCHANNEL serial connectivity 
solutions support multiuser operating systems from AIX to XENIX, and are available for ISA, EISA, MCA 
and NuBus platforms. Call us about DigiBoard’s 30-DAY NO-RISK TRIAL OFFER. While youre at it, ask 
for your FREE DigiWARE Connectivity Planner. It’s an expert system application that can guide you to 
the smartest solution for any connectivity need in minutes. Get your free disk before you add another 


terminal, and get a whole new outlook on what connectivity can be. 
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Connectivity Solutions from Digi Intemational 
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rs or worse yet “sort of” 


It works. 
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would compare to the Inter-Network 
Mail Guide (INMG), a document widely 
available on the Internet and through a 
Bitnet listserver. Your article covered 
the subject at a lower level than the ad- 
mittedly terse INMG, but I was disap- 
pointed that you did not mention it as an 
additional source of information. 

In the table, you state that there is no 
gateway between the Internet and BIX. 
The July 1990 INMG lists such a gate- 
way, dcibix. das. net, although only in 
the Internet-to-BIX direction. Has this 
address been discontinued, or is the in- 
formation in your table incorrect? 

The July 1990 INMG lists connec- 
tions between 20 networks, including 
internal networks at Apple Computer, 
Digital Equipment Corp., and NASA; 
and other networks such as Bitnet, 
BIX, Compuserve, the Internet, MCI, 
and Sprint. A copy of the guide can 
be requested by sending e-mail to 
LISTSERV@UNMVM. BITNET with a blank 
subject and the line GET NETWORK 
GUIDE in the message body. 

Stephen M. Dunn 

Senior Systems Analyst 
United System Solutions Inc. 
Toronto, Ontario, Canada 


Technical Editor Rik Farrow responds: 
Thanks for the information about getting 
the guide via e-mail. I get mail from read- 
ers frustrated by their lack of direct Inter- 
net connectivity, and I am sure getting a 
copy of INMG will help them. 

As far as BIX connectivity goes, I asked 
Ben Smith, technical editor of Byte, if 
there was a working two-way connection 
between BIX and the Internet. He said 
that code had been written to handle the 
mail interconnect but not the billing; con- 
sequently, the project was in limbo. 


Calling Canada, Come in Canada 

I am interested in information about 
mail interchange with Envoy-100, the 
primary commercial e-mail service in 
Canada. 

I have only been able to send mail to 
Envoy-100 users by a somewhat obtuse 
path through att !attmail. Envoy-100 
users have been unable to reply to me 
on the Internet. They are told it may 
have something to do with the fact that 
Envoy-100 is a X.400-based mail service. 
I'm not sure what that has to do with it, 
but it sounded like it was billing related. I 
know there are several UNIXWORLD read- 
ers who would be interested in any light 
you could provide on this matter by in- 
cluding Envoy-100 interchange informa- 
tion-even if you find out it can’t be done. 

Bob Baden Rochester 
Software Associates 
Rochester, N.Y. 


Technical Editor Rik Farrow responds: I 
spoke with Donnalyn Frey, co-author of 
!%@::, A Directory of Electronic Mail 
(O'Reilly and Associates, CA, 1989), and 
asked her about Internet connections to 
Envoy-100. At press time, neither Frey 
nor Rick Adams of UUNET knew of any 
connections to Envoy-100. Perhaps by the 
time this is published, things will have 
changed. 


Giving Credit Where Credit is Due 

Articles in three recent issues of UNIX- 
WORLD have mentioned Z-Code Soft- 
ware’s Z-Mail e-mail package (“New 
Products,” September 1991; “Would You 
Rather Have a Sun?” October 1991; and 
“UNIX Mail Gets Easier,” November 1991). 
However, only the first of those articles 
makes any mention of Z-Code Software. 
Z-Code Software is the sole developer 
of Z-Mail. Statements in the October and 
November issues may give the impression 
that Siren Software developed Z-Mail. 
Furthermore, the November article makes 
it appear that Siren Software is the com- 
pany formed by us-Siren Software is a 
distributor of Z-Mail, but we are not other- 

wise associated with the company. 
‘Dan Heller, President 
Bart Schaefer, Vice President 
Z-Code Software Corp. 
San Rafael, Calif. 


Better Make that Sequoia 

Your Special Report, MIS Meets Open 
Systems, makes several excellent points. 
In particular, I agree with the asser- 
tions, made by Frank Hayes in “What do 
Open Systems Really Cost?,” that porta- 
bility, interoperability, and scalability are 
among the most important features that 
ease a transition to UNIX. 

The real-life examples of companies 
using UNIX really prove that these sys- 
tems are meeting and surpassing man- 
agement information systems (MIS) 
requirements. In particular, the Fergu- 
son Enterprises example shows how 
portability and scalability, as well as raw 
computing power, are being used to run 
a company’s core business applications. 
I would like to note however, that the ar- 
ticle incorrectly credits the computer 
system as a Sequent. The system is actu- 
ally a high-performance, fault-tolerant 
Sequoia computer. 

AJ. Berkeley 

Vice President, Marketing 
Sequoia Systems Inc. 
Marlborough, Mass. 


RISCy X Terminals Aren’t New 

In the July 1991 “New Products” column, 
misinformation is once again being 
spread about the introduction of RISC pro- 
cessors into high-performance X terminal 


WAN Connectivity 
Fax Directly from UNIX Terminals 
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Let your fingers do the faxing. 


The DigiFAX System lets concurrent users send faxes to single or multiple locations 
without leaving their UNIX terminals. Text can be sent directly from word processing 
applications, and documents with text and graphics can be scanned in and stored in your 

host as Troff/Nroff or Tiff files, then sent as needed by keyboard command. Image quality is superior 


because you avoid the limited resolution of conventional fax machines. The DigiFAX System supports 


UNIX and XENIX, and is compatible with other DigiBoard products. Call us about DigiBoard’s 30-DAY 
NO-RISK TRIAL OFFER. While yow’re at it, ask for your FREE DigiWARE Connectivity Planner. It’s an 


expert system application that can guide you to the smartest solution for any connectivity need in 


minutes. Get your free disk before you waste any more time waiting in line at the fax machine. 
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Squeeze More 


From Your WAN. 


Superior Performance For TCP/IP Networks. 


Finally there’s a way to invigorate your Wide Area Network! 

With CompressNET™ host-based data compression software 
from Process Software Corporation, you'll notice immediate, 
substantial cost savings— and extract every last drop of per- 
formance from your WAN. 

CompressNET provides the best solution for improving 
throughput from limited bandwidths. It quickly compresses data 
for a wide variety of applications while also reducing the number 
of TCP/IP packets by as much as 600%! And with integrated 
| transparent operation, it yields these juicy results without operator 
| commands or special network hardware. 

CompressNET is a bold new flavor of data compression, 

| _ delivering advanced software technology* for a new era of net- 
1 ate working. It’s compatible with all WAN and LAN techno- 
| ae ey logies and topologies so you can accommodate future 
change and growth. And you'll enjoy the highest 
possible return on your investment even over 
complicated mesh networks such as the Internet. 
Plus, CompressNET is an enterprise-wide energizer, 
currently hosted on VMS, ULTRIX, SunOS, HP-UX, 
and AIX, and supporting any TCP/IP host. 


CompressNET. The freshest way to improve WAN performance. 


PROC NGI TP WWARIS 
Call today for complete details. 800-722:7770 
508-879-6994, FAX 508-879-0042 


*Patent pending. CompressNET is a trademark of Process Software Corporation. All company and product 
names are trademarks or registered trademarks of their respective holders. 
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products. Labtam Australia has been de- 
livering a range of 80960 RISC-based X 
terminals to customers for well over two 
years, predating the announcement of 
both the Samsung and Hewlett-Packard 
terminals by a comfortable margin. In 
fact, HP was so impressed by the perfor- 
mance of the X terminal we showed them, 
that they started development of one 
based on the Intel 80960, which resulted in 
the product announced in “New Products.” 
Graeme W. Gill 

Design Engineer 

Labtam Australia 

Victoria, Australia 


The Phone is Ringing, but Nobody’s Home 
Gee, I'd like to buy that neat SCSI WORM 
(write once/read many) drive mentioned 
in the “New Products” section of the De- 
cember 1991 issue, but Trimarchi has filed 
Chapter 11 and is no longer selling the 
product. Maybe you should check out the 
financial stability of the companies you're 
writing about before printing the article? 
Do you know if there is another com- 
pany making a SCSI WORM out there 
somewhere? 
Michael Faber 
Hastings, Mich. 


Products Editor Howard Baldwin replies; 
The reason Trimarchi’s product is men- 
tioned as the lead item is because I'd never 
heard of another SCSHbased WORM device. 
Unfortunately, the number of products 
and companies mentioned in the “New 
Products” section prevents us from check- 
ing out the financial standing of each 
company. We do, however, verify the con- 
tact addresses and phone numbers of the 
companies mentioned-so, at press time, 
Trimarchi was still in business. 


CORRECTION 


Integrix, maker of one of “The Best Products of 
1991” in our January 1992 feature, recently 
moved to 1200 Lawrence Drive, Ste. 150, New- 
bury Park, CA 91320. The new phone number is 
805-375-1055. 


UNIXWORLD welcomes letters to the editor be- 
cause your views matter to us. If you would 
like to comment on past articles, or voice your 
opinion on an issue, write to us at 444 Castro 
St., Mountain View, CA 94041, or send us 
e-mail at either of the following addresses: 
uunet !uworld! letters or 
letters@uworld.com. 
All letters must include an address and 
daytime and evening telephone numbers. 
Postal letters must be signed. We reserve the 
right to edit letters for clarity and space. 


Graphical Connectivity 
4 to 16 VGA Users on One PC 


Add multiuser graphics as fast as 
you can say “VGA° 


The DigiCHANNEL MV/4 multi VGA adapter is today’s simplest, easiest way to add graphics 
Fe to your multiuser system. It expands your host PC’s graphics capabilities from one VGA monitor 
to four VGA workstations, each with an industry standard monitor, enhanced keyboard and 
mouse. And up to four MV/4 boards can be installed in a single system. The DigiCHANNEL 
MV/4 works under UNIX operating systems, including SCO’s Open Desktop, as well as multiuser DOS 
and OS/2 operating systems. Call us about DigiBoard’s 80-DAY NO-RISK TRIAL OFFER. While you're at 
it, ask for your FREE DigiWARE Connectivity Planner. It’s an expert system application that can guide 
you to the smartest solution for any connectivity need in minutes. Get your free disk, and discover 


multiuser graphics of a whole different color. 
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> Call CLEO. 


We've been providing 
IBM connectivity solu- 
tions since 1981. Our 
products have been 
proven in over 80,000 
worldwide installations. 
Our 3270LINKix™ 
software enables your remote or coax-attached 
UNIX systems to operate as IBM 3278/79 display 
terminals. You also get IBM 3287 printer emula- 
tion for UNIX-attached ASCII printers. Remote 
versions provide IBM 3274 controller emulation. 

With 3270LINKix, you get multiple sessions: 
up to 254 in remote SNA, 32 in remote BSC, five 
in coax DFT. Features include NetView, HLLAPI, 
IND$FILE file transfer, and EAB support for four 
or seven colors. 

SNA versions are available with APPC/LUG.2 
and LUA/LUO capabilities, plus NetView DM sup- 
port and a QLLC interface for connecting to SNA 
hosts via X.25 networks. 


AVAILABLE WORLDWIDE! 


To meet your RJE, EDI or other remote batch 
transfer needs, we offer 3770LINKix™ for SNA, 
and 3780Plus® for BSC. 

We provide our software with high-perfor- 
mance coprocessor boards, high-speed modem 
boards, economical synchronous interface 
boards, and an easy-to-install external commu- 
nications processor. Line speeds of up to 64K 
baud are supported. 

All CLEO products come with complete 
documentation, ongoing technical support, 

a full 12-month warranty, and our 30-day 
money-back guarantee. 


To learn more, call us today at 1-800-233-2536. 


Or write to us at 3796 Plaza Drive, Ann Arbor, 
Michigan 48108. Fax: 313/662-1965. 


CLEOS) 


CLEO Communications 
A Division of Interface Systems, Inc. 


In Europe, call Sintec Peripherals Ltd. in Slough, England, at +44-0753-811888 (fax: +44-0753-811666). 
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his is, to borrow from Dickens, 
the best of times and the worst of 
times for high-speed computing. 
Prospects for massively parallel systems 
have never been brighter, judging by 
the spate of new product announce- 
ments, including new blockbusters 
from Thinking Machines Corp. (TMC) 
and Intel Corp., and Campus, a less am- 
bitious, but nonetheless interesting of- 
fering from Alliant Computer. 

Yet some key participants have fallen 
by the wayside, including one-time 
minisupercomputer market leader FPS 
Computing, long-time hardware supplier 
BBN Advanced Computers, and long- 
time software supplier Compass. Others, 
including Convex and Alliant, are bleed- 
ing heavily from financial wounds. 

The problem is that while almost every- 
one agrees that massively parallel pro- 
cessing (MPP) is the wave of future, few 
organizations with profit-and-loss respon- 
sibilities are currently willing to back up 
this conviction with cash. Instead, the 
MPF fire is being stoked largely by tax- 
payer monies that are being funnelled to 
selected suppliers-notably TMC-by a host 
of U.S. government agencies through a va- 
riety of funding schemes. Among these are 
the Defense Advanced Research Projects 
Agency (DARPA), the National Science 
Foundation (NSF), the National Aero- 
nautics and Space Administration (NASA), 
and the Department of Energy (DOE). 

The TMC CM-5 massively parallel sys- 
tem could, in theory, accommodate 16,384 
processors, each of which is nominally 
peak-rated at 128 megaflops, leading to a 
total peak performance of more than two 
million megaflops, or two trillion floating- 
point operations per second (teraflops). 
This is significant because the search 
for machines that will deliver teraflops- 
class performance is a key DARPA goal. 
It was generally assumed that such._ma- 
chines would not emerge before 1995. 


2 The Question of MIMD vs. SIMD 

= A less dramatic, but perhaps more signif- 
S icant, aspect of the CM-5 is that it neatly 
3 finesses the long-standing MIMD vs. 
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SIMD controversy by appearing to cater to 
both paradigms. MIMD, or multiple-in- 
struction, multiple-data streams, is char- 
acteristic of computer architectures in 
which each processor is capable of exe- 
cuting an independent program operat- 
ing on independent data. 

In the numerically intensive comput- 
ing arena, MIMD is the architecture 
employed in both the Intel iPSC and the 
NCube massively parallel systems. 
Commercial MPPs of the MIMD type 
include the Teradata database machine 
and the NCR 3600 and 3700 
systems, which use key ele- 
ments of the Teradata tech- 
nology. The key advantage 
of the MIMD approach is 
flexibility: each processor 
can perform tasks com- 
pletely independently and 
asynchronously. 

TMC, on the other hand, 
has until now, been a key 
proponent of the SIMD ap- 
proach. In SIMD, or single- 
instruction, multiple-data 
streams, all processing ele- 
ments execute the same in- 
struction at each time step, 
but each processing element 
operates on separate data 
items. 

The great advantage of 
the SIMD paradigm is that, 
because there is only one in- 
struction stream, it appears to be very 
much like a conventional computer to 
programmers. The only unusual aspect 
of SIMD is that it is capable of concur- 
rently operating on many data points. 

In previous Connection Machines, 
the SIMD algorithm was enforced by a 
single instruction execution unit that 
broadcasted the same instruction to all 
processing elements. In addition, the 
processing elements were specialized, 
one-bit-wide processors, capable only of 
serial arithmetic with very minimal local 
memory. These limitations have all 
been eliminated in the CM-5: the pro- 
cessing nodes now use full-fledged, off 


Two Computers Brighten 
the High-Speed Landscape 


the-shelf, 32-MHz SPARC processors, 
augmented by a TMC-proprietary four- 
pipeline arithmetic chip; and each node 
is equipped with up to 32 megabytes of 
local memory. Thus, each processor ex- 
ecutes a copy of the operating system, 
providing a limited subset of UNIX ser- 
vices from its own local memory, which 
is the basic requirement to support the 
MIMD mode of operation. 

Successful operation of a massively 
parallel system, be it MIMD or SIMD, 
also depends to a large extent on the ca- 


OO Bah, 


pabilities of the network that intercon- 
nects the system elements. The CM-5 
contains three such networks: one spe- 
cialized for wide-bandwidth data trans- 
fer, another for low-latency control and 
synchronization functions, and a third 
for diagnostics. TMC insists on keeping 
the detailed implementation of these 
networks a secret. 


But Where Will it Go? 

Effective software support for the 
MIMD mode on the CM-5 has not yet 
been developed. It is also not entirely 
clear whether a 16,000-node CM-5 system 
can actually be realized with existing 
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technology-for instance, such a system 
would require about 10,000 square feet 
of floor space—even assuming that some- 
one could afford the $200 million price 
tag. Nevertheless, the machine’s other 
attractions have generated significant 
early customer interest. 

Not surprisingly, the majority of po- 
tential homes for the CM-5 are national 
laboratories and academic research in- 
stitutions. The first 544-processor unit 
has already been installed at the Univer- 
sity of Minnesota’s Supercomputer Center, 
in support of the U.S. Army’s High Perfor- 
mance Computing Center (HPCC) pro- 
gram. A 1,024-processor system, worth 
about $25 million, is under construction 
for the Los Alamos National Laboratory. 
However, at least one commercial client 
has surfaced: American Express intends 
to acquire two of the CM-5s to support its 
Travel Services Division. 

Intel Corp. has also introduced a new 
massively parallel system, dubbed Para- 
gon XP/S, which could, in principle, be 
extended over the next year or so to ac- 
commodate 4,000 processors delivering 
an aggregate peak performance of 300 
gigaflops, with the possibility of tera- 


FEMA 


NetWare. 
for AT&F 


Feith Netware for AT&T, based 
on Novell's Portable NetWare® 


takes full advantage of AT&T Unix® 


and provides all the standard 


features of a native Novell 386 Server. 


flops rates by 1995.or so. Paragon far 
outshines the CM-5 in terms of its net- 
work bandwidth (200 megabytes per 
second), but Paragon’s i860-based pro- 
cessors will deliver “only” 75 megaflops 
each, considerably fewer than the CM-5’s 
nodes when equipped with the special 
arithmetic processor. 


The Latest Contender 
In sharp contrast to the radical design of 
the CM-5, the massively parallel system 
from Alliant adopts a mild, gradual ap- 
proach. In fact, it differs so little from 
the existing Alliant multiprocessor line 
that cynics might describe it as a mere 
marketing ploy designed to help the 
struggling minisupercomputer supplier 
sell more of its existing systems. Still, 
the Alliant story can be quite persuasive. 
Dubbed Campus-for Clustered Ar- 
chitecture, Massively Parallel, Unified- 
memory System-the Alliant MPP sim- 
ply connects up to 32 nodes, each of 
which is essentially the same as the 
company’s existing FX/2800 multipro- 
cessor. Each node contains up to 25 pro- 
cessors, all based on the Intel i860XR 
microprocessor and operating at 40 


MHz. With each processor rating 40 
peak megaflops, a fully expanded 32- 
node cluster would contain 800 proces- 
sors and rate 32 gigaflops. Campus clus- 
ters can even be built using Alliant’s 
previous-generation systems, although 
fewer processors can be accommodated 
with the older machines. 

The magic that makes the cluster pos- 
sible is the HiPPI Switch. HiPPI (High 
Performance Parallel Interface) is a 32- 
bit wide, 100-megabyte-per-second par- 
allel interconnect, now defined in a pro- 
posed ANSI standard. The HiPPI Switch 
that Alliant intends to use is furnished 
by Network Systems Corp. It is a cross- 
bar switch which, in its maximum con- 
figuration, is capable of supporting 32 
by 32 ports-meaning that it can support 
concurrent high-speed data transfers 
between 32 pairs of systems at an aggre- 
gate bandwidth of more than 2.5 gigabytes 
per second. 

The present implementation of the 
HiPPI Switch is with conventional copper 
cables, meaning that all cluster nodes 
must be within a 25-meter (about 75 feet) 
radius of the switch. A future version 
will substitute fiber-optic cables that can 


Add the POWER of UNIX to your Novell LAN 


AVAILABLE ON: 
StarServer 
7000 
3B2 
6386 


*» 


SYSTEMS AND SOFTWARE, 


ATsT 


INC. 


425 Maryland Drive, Fort Washington, PA 19034 


(215)646-8000 FAX(215)540-5495 


Master 
Value Added 
Reseller 


Portable NetWare, NetWare and Novell are registered trademarks of Novell, Inc. --- Unix is a registered trademarks of AT&T. 
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Efficiency 
The QMS Watchword 
Of The 90s 


Maintaining one high-duty printer 
rather than 30 to 40 desktop printers is a 
cost advantage. That’s good. But the real 
advantage comes when the speed, 
intelligence and flexibility of the new 
QMS-PS® 2000 changes an office cost 
advantage into a departmental 
profit center! 


Easy Connectivity In All Popular 
Business Environments 


The QMS-PS 2000 is perfect for mixed 
computing environments. It connects 
easily to EtherNet® or Token Ring® 
networks to accept TCP/IP, DECnet®, LAN 
Manager, NetWare® and EtherTalk™ 
protocols.’ Whether your network 
includes IBM® PC’s and compatibles, 
Macintosh®, DEC® or UNIX® systems, the 
QMS-PS 2000 is your most efficient 
solution. It features AppleTalk®, RS-232C 
serial, Centronics®/Dataproducts® parallel 
and network interfaces that accept data 
simultaneously. That means the 2000 
can easily serve large, multi-system 
networks. Its advanced spooling capability 
virtually eliminates workstation waiting 
time by storing each document as it’s 
received and printing each in turn. And 
the 2000 does all this automatically 
to save time! 


1 


it Prints Money. 


Increased office efficiency fe 
results in increased profitability. 


True Adobe PostScript 
Flexibility Plus Automatic 
Emulation Switching 


Now departmental documents can 
have personality thanks to the 2000 
and Adobe® PostScript®. Forty-five 
resident fonts can be scaled and rotated 
for effective charts and graphs. And 
because PostScript is the industry 
standard, you'll have thousands of useful 
applications at your fingertips. Switching 
to non-PostScript applications is literally 
automatic. QMS’s exclusive ESP* tech- 
nology (Emulation Sensing Processor) 
interprets incoming data and 
automatically chooses 
the appropriate 
printer language. 
PostScript, HP® 
LaserJet® IIP, 
HP-GL®, LN03® Plus 
and other emulations 
are recognized 
automatically! 


Worldwide Service And Support 


QMS? is recognized as the leader in 
advanced PostScript printing technology. 
Free technical support and our network of 
service experts are standing by. 

Call today and find out how the time- 
efficient, cost-efficient QMS-PS 2000 can 
be a departmental profit center for your 
company. Or FAX QMS Product Infor- 

mation at (205) 633-4866. 


sf 


POSTSCRIPT” 
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un New Departmental PostScript Printer 
Is So Efficient, You Might As Well Say 


Features That 
Add Up To Lower 
Per-User Cost 


e MIPS R3000 RISC-based internal 
controller for super-fast: page 
processing 

¢ 8 MB RAM standard, expandable 
to 16 MB 

¢ 1.44 MB, 3 1/2" floppy drive to load fonts 
or emulations into RAM or onto 
hard disk 

© QMS proprietary ASAP™ IV technology 
speeds PostScript processing time 

e 20 pages per minute 

¢ 70,000 plus page-per-month duty cycle 

¢ 1500 sheet input and output capacity 

¢ Letter-/A4-, legal, 11"x17'/A3- 
and executive-size printing 
capabilities 

e Duplexing feature prints on 
both sides in one pass 

BH, © Easy-to-read, multilingual 

LCD front panel to easily 

configure printer 
¢ Document handling features include 

tumble printing, collation, offset 
stacking and automatic jam recovery. 


1-800-523-2696 EXT. 14 


Where Imagination Leads 


GSA#GS00K91AGS5879 PS 01 

The following are trademarks or registered trademarks of their 
respective companies: QMS, QMS-PS, ASAP, and the QMS logo of 
QMS, inc. Adobe and PostScript of Adobe Systems, Inc. EtherNet of 
Xerox Corp. IBM and Token Ring of International Business Machines 
Corp. AppleTalk, EtherTalk and Macintosh of Apple Computer, inc. 
NetWare of Novell, Inc. DEC, DECnet, and LNO3 of Digital 
Equipment Corp. HP, LaserJet, and HP-GL of Hewlett-Packard 
Company. Centronics of Centronics Data Computer Corp. 
Dataproducts of Dataproducts Corp. 

+ Contact QMS for availability of network options. 


*Patent pending 
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extend 10 kilometers (about six miles), per- 
mitting the nodes to be spread around a 
campus-one reason for the Campus name. 

The proposed multinode cluster con- 
figuration would be a two-tier technolog- 
ical hybrid. Each cluster node is a tightly 
coupled, shared memory system typi- 
cally used to vectorize inner loops on a 
given processor—“fine grain” parallel- 
ism-—while employing hardware-based 
concurrency control mechanisms to 
spread each iteration of a higher-level 
loop to multiple processors—“medium 
grain” parallelism. Communication be- 
tween cluster nodes is done via message 
passing, similar to that in loosely cou- 
pled, distributed memory models. A 
third-level, outermost loop or task could 
be parallelized by distributing succes- 
sive iterations to each of the available 
cluster nodes (“coarse grain” parallelism). 


Less is More? 

_ Alliant argues, cogently, that there are 
many merits to this minimalist, two-tier 
approach to MPP A key point of their ar- 
gument is that the more radical MPP ar- 
_ chitectures tend to be research toys that 
are of interest to computer nerds, but 
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THINK ABOUT IT! 
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MINICOMPUTER ExCHanGe 
computer re-marketing specialists since 1973 


Sell « Buy ¢« Rent ¢ Repair 
Used & New Workstations 


Silicon Graplaics 
LP OILILO 


Systems « Peripherals « Boards 


HAVE YOU CONSIDERED 
RE-MARKETED COMPUTERS? 
We sell previously owned equipment —some used, some 
new —at major discounts from list price. All equipment is 
tested at our depot prior to shipment to you and carries 
our exclusive warranty. Systems can be configured to 


If you want value, availability, reliability, & experience — 


elm rel: 408-733-4400 


FAX: 408-733-8009 
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are not actually useful in solving real-life 
problems. Therefore, there is much to 
be said for a gradual approach that 
builds MPP complexes from the exist- 
ing powerful FX/2800 systems, which 
support conventional vectorizing and 
parallelizing software, as well as some 
100 existing applications. Thus, Alliant 
contends that its clustered concept pro- 
vides the best applicability of all existing 
MPP approaches. 

In today’s depressed economy, poten- 
tial users of MPP systems are finding it 
harder to raise the necessary funds to 
acquire large systems. Once such a system 
is installed, there is also the question of 
equitable access to the resource by each 
of the contributing organizations. Alliant 
argues that its clustered approach neat- 
ly solves these problems: it allows each 
department contributing funds.to physi- 
cally control and manage its own share 
of the overall cluster; yet be able to ac- 
cess the added performance of the en- 
tire cluster when the need arises. 

Availability and efficient use of the 
memory resource is another key Alliant 
argument. Each FX/2800 node can be 
equipped with up to four gigabytes of 


main memory, a significantly larger 
memory space than is possible with other 
MIMD-type MPP systems, in which 
memory is physically partitioned be- 
tween nodes. Furthermore, in the Al- 
liant Campus approach, the operating 
system is replicated just once for each 
25-processor FX system, or 32 times in 
an 800-processor cluster. 

Other added advantages that Alliant 
sees in its cluster concept are the ability 
to effectively time-share each node 
among multiple users and the ability to 
support each user with the full function- 
ality of a complete operating system. 
These capabilities are supported by the 
Concentrix UNIX-based operating sys- 
tem that runs on each node. 

The massively parallel computing 
technology is at an important crossroad 
in its development. TMC and Alliant offer 
users two very different MPP options, 
each with its own merits and disadvan- 
tages. The next year should tell which of 
these pros and cons matter to real users. Hi 


Editor-at-Large Omri Serlin heads ITOM 
International Co., a consulting and research 
firm based in Los Altos, Calif. 
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oN What previously took hours 
\& can now be done in minutes. 
With SpeedStor’s easy “point- 
and-click” interface, you can: 


¢ Install and partition drives in 
minutes 


Efficiently manage system storage 


Perform important drive 
diagnostics 


Integrate multiple storage systems 
including tape and CD-ROM 


Maximize storage growth and 
flexibility 
Spend a minute and save yourself hours. 
Call Qualix Group at: 


1-800-245-UNIX Ext. 51 


SPeedStOL isso 


torage System Installation And Management Software 


{S STORAGE DIMENSIONS 


The Industry Leader In Storage Solutions 


$149 .95* per nope $499.95* per pomain 
*Plus tax and $7.00 postage and handling 
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The unbreakable FORTRAN. 


Our LPI FORTRAN compiler has always had an 


excellent reputation for robustness. 


Now unbelievably fast 


FORTRAN-66 and UNIX access as well as supports cross-language 
calling and interprogram communications with other Liant 


In fact, a recent review in languages including LPI C, 
UNIX Today called it “unbreakable”. LPI FORTRAN v5.4 Features LPI C**, LPI COBOL, and 

And now we've made it into the ANSI FORTRAN-77 Standard LPI PL/. 
FORTRAN compiler that produces the seco crttion CodeWatch, our X/Motif 
fastest code on the i386 and i486 MIL-STD-1753 compliant based source-level debugger 
systems running UNIX SVR 3 or 4. pil rh liant comes bundled with v3.4. 

LPI FORTRAN v3.4 code is Full Weitek Abacus family CodeWatch understands 
actually 50% faster than our previous Fae kntet S020 (0000) ee a FORTRAN syntax for 
code based on the Linpak and expression evaluation, so you 


Whetstone benchmarks - with absolutely no degradation 
in reliability. 


can easily debug even enormous FORTRAN 


applications. It also helps you 


Speed isn’t all that’s new. v3.4 takes full advantage of test existing code. 

SVR 4 including full shared library support and generation of Call today forbenchmarks and see for yourself how 

true native ELF object code - the first true FORTRAN implemen- fast reliable FORTRAN code can be. 

tation of this on the i386 and i486. LPI FORTRAN v3.4. It'll help you do some unbelievable 
Supported systems: Just as important, v3.4 utilizes things yourself. 
RR | {ye fll power of the i486 chip by 30 DAY MONEY BACK GUARANTEE 

i286 is. pb aligning entry points and labels on Liant is the world’s leading supplier of open systems 

RS/6000 AIX optimal address boundaries. programming tools, languages, and libraries. Call for your free 

ge tonmma v3.4 provides the extensions Liant product catalogue. 

1-800-662-9866 


M88000 SVR3 - you need, including VAX-FORTRAN, 


LIANIT 


Liant logo type, language logos, and CodeWatch are trademarks of Liant Software 
Corp. Other trademarks belong to their respective companies. Copyright 

© 1991 by Liant Software Corporation, 959 Concord St., Framingham, MA 01701. 
508-872-8700, FAX: 508-626-2221. 
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Hostess 4 and 8 Port Hostess MC 4 or 8 Port Hostess 550 4 and 8 Port Hostess 550 16 Port 


Nonintelligent Serial Controllers Nonintelligent Serial Controller Buffered Nonintelligent Serial Buffered Nonintelligent Serial 


(MicroChannel) Controller Controller 


Hostess 550/MC 4 or 8 Port Hostess 550/MC 16 Port Smart Hostess 4 or 8 Port Hostess Series Upgrades 


Buffered Nonintelligent Serial Buffered Noninitelligent Serial Intelligent Serial Controller Provides Growth from 4 to 8 Ports 
Controller (MicroChannel) Controller 


Hostess i 8 or 16 Port Hostess /MC 8 or 16 Port Hostess V/E (EISA) 8 or 16 Port Hostess i Series Upgrades 


Intelligent Serial Controller Intelligent Serial Controller Intelligent Serial Controller Memory and Port Upgrades 
(MicroChannel) 
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RS-232/422 sd RS-23Y/422 RS-232/422 RS-232/422 Cluster : RS-232/422 
25-pin Female (4 Port). 25-pin Male (4&8 Port) 9-pin Male (16 Port) RJ45 (16 Port) 25-pin Female (16 Port) 9-pin Male (8 Port) 
A Ch | 
ONCE, 
There's no single solution when it comes to creating a A complete line of upgrade modules, options and accessories 
multiuser environment. That's why we treat you individually, allows virtually unlimited flexibility and expansion. And we 


offering more choices than anyone else. In fact, many provide extra features and tools that software developers 
more than we have room for in this ad. : é4 en. and OEMs need. No one else offers you more 
For example, we offer you a multitude of »> SS>s controllers, interfaces, connectors and drivers for 
solutions to connect from four to 128 users into y Lée ISA, EISA and MCA platforms. 
a single PC, with the flexibility to customize your 8 Af What does all this mean? Simply this. When it 
system for a wide variety of environments. And comes to your serial communications needs, your 
our powerful on-board processor provides twice Col ] th ol best choice is Comtrol. For freedom of choice and 
the performance of competitive controllers. A Control Systems Company a free catalog, CALL 1-800-926-6876 
2675 Patton Road St. Paul, Minnesota 55113 (612) 631-7654 FAX (612) 631-8117 
Comtrol Europe LTD. England TEL (44) 844-261-634 FAX (44) 844-261-227 Comtrol France TEL (33 1) 69 28 3400 FAX (33 1) 69 29 00 20 
© 1991 Comtrol Corporation. ALL RIGHTS RESERVED. All other brand names and product names are trademarks or registered trademarks of their respective holders. 
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PRODUCT OF THE MONTH By Howard Baldwin 


I he parade of object-oriented appli- 


cation development products continues. 
Programmers looking to tap into the re- 
usability that objects provide have until 
now worked with object-oriented devel- 
opment environments, such as ParcPlace 
Systems’ Objectworks\C++, Quest Sys- 
tems’ Objectviews, and Centerline Soft- 
ware’s Objectcenter (formerly Saber 
Software’s Saber-C++). 

This month marks the release of two 
additions to the object-oriented parade: 
Rational’s software engineering tool for 
object-oriented analysis and design, 
called Rose for Rational object-oriented 
software engineering; and Lucid Inc.’s 
Energize Programming System for de- 
veloping C and C++ code (see the “New 
Products” department in this issue). 

In the traditional four-step develop- 
ment cycle-analysis, design, coding, and 
testing—Rational’s Rose focuses on the 
first two. Rose is one of the few, if not the 
first, independent tools for object-orient- 
ed programming that is not specifically 
linked to other products. Because Rose is 
independent, it can be used with C++ and 
Smalltalk, the two leading object-orient- 
ed languages, as well as Ada. Cadre 
Technologies offers object-oriented anal- 
ysis and design tools, but within the con- 
text of its Teamwork environment. 


Language Independence 
Rational uses the language-independent 
Booch Method to move from analysis to 
design in a repetitive way—probably be- 
cause Grady Booch is Rational’s direc- 
tor of object-oriented products. While it 
sounds self-serving to identify one of 
your own employees as an expert, the 
truth is that Booch has written a popular 
text on the subject called Object-Orient- 
ed Design with Applications and, accord- 
ing to his company, the method is in use 
at companies including IBM, Apple 
Computer, Digital Equipment Corp., 
AT&T, and Texas Instruments. 
Because Rose is only built to work as 
a design and analysis tool, Rational is 
providing application programming in- 
terfaces within the object repository. 


Rational Grows a Rose 


Without Thorns 


The object design of Rose, Rational’s software engineering analysis and 
design tool, lets you view your code and class libraries as objects. 


Outside tools the programmer will need 
include those for reverse engineering 
and code generation which, according 
to Rational, would be complementary 
and easily integrated. Ditto for other 
programming environments, such as 
Hewlett-Packard’s Softbench. 

So what’s in Rose? There are six piec- 
es: the graphical user interface (GUI), 
object repository, browser, design meth- 
od checkers, design method metrics, 
and document generators. 

Programmers have a choice of the two 
major GUIs: OSF/Motif or Sun Micro- 
systems’ Open Look. The object reposi- 
tory, as one might expect, is simply an 
object-oriented database for which Ratio- 
nal is using Versant Object Technology’s 
products—one of the few object-oriented 
database management systems that pro- 
vides links to relational databases where 
other code might be kept. In a client- 
server environment, the object reposito- 
ry can be stored on a server and accessed 
over Ethernet by a programmer sitting at 
a workstation or X terminal. 


The browser in Rose works like any 
other programming browser by letting 
you navigate through your code to dis- 
cern what actions you've told it to per- 
form. Because it’s an object design, you 
can also view your class libraries and 
“zoom in” on them to examine areas in 
greater detail, such as look at one class 
of objects to see what other class it in- 
teracts with. 


The Heart of the Rose 

The design method metrics and design 
method checkers are the heart of Rose. 
In the highly structured world of object- 
oriented programming, these are the 
tools that make sure your code is follow- 
ing the proper rules and regulations. 
Brett Bachman, Rational’s vice presi- 
dent of object-oriented products, ex- 
plains: “In more traditional design 
methods, like C, you have considerable 
flexibility in terms of how you arrange 
modules, what kind of functions exist 
between modules, and what kind of data 
is passed.” It’s difficult, he continues, for 
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tools to check programming progress 
because there are no pre-existing rules 
or constraints. 

As a design process progresses, the 
programmer uses the objects within the 
interface to create the details of the de- 
sign. The “schema” used is a series of 
C++ classes. “These tools use the class- 
es to interact and query the database,” 
explains Bachman. At this point, the 


“NEW! Powerchute for SunOS, Unix” 


The Smart-UPS 


praia rt Re HOR BIS 


01991, Smart-UPS, PowerChute, 
PowerDoctor are trademarks ot 


only tools available are Rational’s, but 
Bachman anticipates other companies 
will eventually supply complementary 
products. 

The design method metrics let you 
keep track of the numbers: How many 
objects are in the database? How many 
messages or methods do each of them 
have? According to Bachman, the design 
method metrics function is the C equiva- 


Advanced features 
a 


Unmatched reliability 
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lent of finding out how many modules 
and lines of code a program has. 

The design method checkers provide 
a way to do debugging as you're going 
along instead of when you’ve finished 
writing code. While you’re making a 
change to the design, the checker’s dae- 
mons verify that the alterations you’re 
making are consistent with what’s in the 
database. 

Once the programmer completes the 
analysis and design steps, another of 
Rose’s tidy software integration tools, 
document generators, come into play. 
Rather than doing documentation with- 
in a text editor like emacs, Rational has 
integrated Frame Technology’s Frame- 
viewer which lets the programmer 
transfer design information from the re- 
pository into documents. If you wanted 
to modify the document beyond Frame- 
viewer’s capabilities, however, you 
would have to use Frame’s Framemaker 


ose lets 
you debug code as 
you go along instead of 
when you’ve finished 
writing it 
ae 


desktop publishing software. The Frame- 
viewer capability is also the foundation 
of Rose’s online hypertext help and on- 
line hypertext reference manual. 

An individual license of Rose is $3,995, 
increasing to $15,340 for a team of four 
(a per-seat price of $3,835) and up to 
$86,280 for a departmental license 
covering 24 users ($3,595 per seat). 
By comparison, Cadre Technologies 
Teamwork/OOD and Teamwork/OOA 
cost around $2,800 each, but you need 
the Teamwork environment itself to use 
them, and that’s $6,500. Rational uses 
Highland Software’s floating license plan, 
which ties the application to the server 
rather than an individual workstation. 

Current platforms include the IBM 
RS/6000, Sun SPARCstations, and any X 
Window-compliant display running Mo- 
tifor Open Windows. @ 


Rational, 3320 Scott Bivd., Santa Clara, 
CA 95054; 408-496-3700. 
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Worry-Free Communications 


Ever wish that you could sit at your 
UNIX system or your PC and simply 
pull information up from PCs and other 
computers? You can with BLAST 
Professional UNIX. BLAST gives you 
worry-free communications with Lotus 
style menus that are so simple anybody 
can use them. 
With BLAST, your UNIX system can 
talk to almost any other system, in fact 
: over 350 different platforms! And 
BLAST Professional Unix now includes the world’s first Unix to 
DOS remote control. 
Poll hundreds of sites overnight, unattended. Use AutoPoll, a 
powerful sample script included, to collect data automatically. 
Or you can simply design your own script to automate any 
communications task. BLAST is also available for HP 9000, 
IBM RS/6000, IBM AS/400, DG Aviion, NCR Tower, AT&T 
3B2, Unisys 5000, Macintosh and more. 
CR 071 BLAST Prof. SCO Xenix/Unix/Interactive $385 
CR 114 BLAST IBM RS/6000 Models 320/520 $715 


300d Stuff, the best prices and product support are things you should expect 
from your Unix supplier. You should also expect a wide selection of products 
for many Unix platforms. Along with your expectations, you should get some 


Lotus 1-2-3 for $109 per user 


Many of our Lotus aah have been 
surprised at how easy it was to get started. 
You can easily transfer files to and from 
other versions of Lotus. It takes advantage of 
the extra memory of Unix and supports 
postscript printers. Works on SCO 
_———= | Unix/Xenix and Interactive/AT&T Unix 
V/386 and 486. Call for pricing on other Unix platforms. 
LO 066 _ Lotus 1-2-3 Multiuser (up to ten) 386/486 $1085 


Send Faxes from Terminals 


Provide all your Unix users with instant fax access. No more 
printing and feeding, printing and feeding. Whether you are 
faxing word processing documents, customer quotations, or 
order acknowledgments, VSI*FAX can do it. Many people are 
faxing the same day they install. WordPerfect Macro is 
provided. Complete with software, cable and an external fax 
modem. Uses any serial port. Available for most Unixes. 

VS 049A -VSI*FAX for 386 $1,375 
VS 049B —-VSI*FAX for RS/6000 $2,195 


Order Now! 


UniDire 


sound advice if you ask for it and a 30 day money back guarantee even if you 


NEY 


don’t. i ae today! 
B 


What's on Your Backup Tap Tape? 


With the standard TAR backup, your tape is probably missing 
valuable system information such as device files. You could 
spend hours rebuilding this vital information. BRU’s restore 
capabilities include sophisticated error recovery routines just in 
case you have problems trying to restore your valuable 
information. If you are using too many tapes, BRU can reduce 
your tape usage by an average of 35% with built in data 
compression. And BRU also provides for incremental backup. 
Make sure your data is safe, order today. For most Unixes. 

ES 001 BRU Unix/Xenix V/386/486 $269 


Easy Electronic Mail & More 


We can’t promise that WordPerfect Office 
Ove will transform your business into heaven 
on earth. (We might get sued.) But it sure 
will help you get organized. WordPerfect 
Office gives you an easy-to-use electronic 
mail system for inter-office 
communications. And there’s a computer- 
ized calendar so you and your co-workers 
won't forget fun conferences or even boring staff meetings. 
There’s also a notebook for saving client lists and phone 
numbers and a calculator to make sure everything adds up. 
And since you already know WordPerfect, learning to use 
WordPerfect Office will be as easy as going to lunch. 
WE 246 Office Unix/Xenix 5 concurrent users $428 
WP 031 WordPerfect 5.05 user Word Processing $650 


$00-755-UNIX 
PKZIP Workalike for Unix 


Use UNI-ZIP to exchange compressed files easily with PCs that 
use PKZIP. Archives made by PKZIP on a PC can be extracted 
by UNI-ZIP and vice versa. Save on disk storage and modem 
transfer time. UNI-ZIP even uses the same commands as PKZIP 
so you already know how to use it. Order yours today! 

PE 231 UNI-ZIP for 386 Unix/Xenix or Sun $119 
PE 232 UNI-ZIP for Sun Server $445 


K GUARANTEE. Visa, MC, AimEX. Free Shipping (Cont.USA) 


Build Menus Easil ly 


XMENU provides preconfigured system a 

menus and utilities so you need not worry about 

cryptic Unix commands. And with XMENU’s 

menu generator, you can easily create menus for 

your users without programming. For ASCII 

terminals. Call for pricing on HP, NCR and others. 

TE 133 XMENU for SCO Unix/Xenix/Interactive $255 


More Good Stuff! 


XTREE 386 Unix/Xenix $240 Norton Utilities 386Unix $220 
FacetTerm windows for dumb terminals 30 day eval. $59 
ICE.TEN.PLUS (386) $355 
Call for more details on WordPerfect, PC/TCP, Norton Utilities, 
CTAR, Lone-Tar, Crocodile, Monitor, DoubleVision, Poste, 
SpeedEdit, dBase IV, TERM, Xodus, Stallion multiport boards, 
PC Interface, DOSTAR, X Vision, X11/AT, PCxview and more. 
Resellers, please call for VAR discounts. 


UniDirect Corp. 22995A Mill Creek, Laguna Hills, CA 92653 «Fax: 714-581-6736 Ph: 714-581-5966 


Unix is a ralieaiark of AT&T. Aff other trademarks belong to their respective holders 
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tporation, Pasedena, Californie. 


LUT Editor 
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he Los Angeles basin was merged from 
Landsat satellite data and USGS terrain elevation data on 
Silicon Graphics’ 4D/240 system. It took 128MB of main 
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BY HOWARD BALDWIN 


SCOTT MCNEALY HAS BEEN UP ON 
the roof of Sun Microsystems’ corporate 
headquarters where he just posed for a 
Business Week photographer. McNealy, 
Sun’s chairman and CEO, is uncharac- 
teristically dressed in a suit and tie—not 
for the picture, but because he is meeting 
with some Sun customers for the first 
time. He’s usually in denim—-he thinks 
ties are dysfunctional fabric. 

As he sits down in one of four seats 
around a small, circular conference table, 
he’s full of charm and chuckles. He duti- 
fully insists that he won't answer personal 
questions. Then he reveals that he has 
brunch with his mother, Marmalee, every 
weekend. When he first saw a UNIX 
workstation, he quips, he thought the 
tape drive played music. 

He is so charming and self-deprecat- 
ing, so ingenuous, that it’s easy to miss 
a key facet of McNealy’s personality: 
his ability to present himself as the sit- 
uation requires. Is he Jimmy Stewart 
with the Everyman touch? Or is he the 
Woody Allen of Zelig, a chameleon with 
a touch of every man? 

But McNealy doesn’t charm all the 
people all the time. Sun employees are 
thrilled by the success of their $3-billion 
company-profits were $190 million in 
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fiscal 1991, a 71 percent increase over 
1990-but McNealy’s screaming fits are 
well known to them. And while he is 


; much admired and envied by competi- 
y eae hates it when | tors, they have more than once accused 
him of misrepresentation. 

te the truth, but | was Nevertheless, McNealy knows how 
probably born with a to play to an audience. He knows the 

F : customers expect the suit. He knows 
platinum spoon In my the press expects the jokes. He pokes 
mouth.” fun at himself as much as he prods his 


competitors. Preceding his keynote 
speech at last year’s Siggraph aaah 
trade show was a video portraying him 
; nabashed 
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chai rman and CEO of cursive, texture-mapped, trim 
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“Every attitude is considered to some 
extent,” says Bob Herwick, who follows 
Sun for investment firm Hambrecht and 
Quist. “He can change mode according 
to the situation. He has a serious button 
that he pushes when it’s time to come 
on. He stays ‘on point’ in that mode. I’ve 
seen him do it. A lot of people interpret 
his behavior as a person who’s not in 
control, but if you watch him go from 


one situation to another, he’s got an atti- 
tude and it’s not out of control.” 

“A lot of it is role playing,” acknowl- 
edges Bill Raduchel, Sun’s chief finan- 
cial officer, who first met his"eventual 
boss when McNealy was a sophomore 
at Harvard. “When Scott [is] scripted to 
perform a role, he performs it with gusto. 
He knows, sitting [and] listening, how 
it’s playing with an audience.” 
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enterprises with each passing day. But this 
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complex, requiring much more training 
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CTI courseware can teach you the 


equivalent of a 2-week seminar at a fraction 
of the seminar cost. And unlike a seminar 


or video, CTI’s courseware gives you 
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The obvious question pops up: if he’s 
Zelig to everyone around him, how does 
Scott McNealy think of himself? 

The answer: “kinda normal.” Although 
the concept of Midwestern values has be- 
come a cliche, McNealy categorizes him- 
self as a “Midwest, kinda basic, work hard, 
play hard kinda person. There’s no magic 
there.” As if to liven things up, he says, “I'm 
trying to work on my eccentricities, but 
they're not natural.” In fact, he doesn’t even 
know what his eccentricities might be, 

Well, here’s a start: he thinks of himself 
as normal, but his 1991 salary was $1.5 
million, just a tad more than it was in 
1990. He owns more than two million 
shares of Sun stock, worth about $50 


‘million. And at 37, he is the second- 


youngest CEO of any major American 
company, computers or otherwise—only 
Microsoft’s Bill Gates is younger. 


On to the Motor City 

McNealy may think of himself as “nor- 
mal” because he started out that way. He 
was born in Columbus, Indianzin 1954 
when his father, Raymond McNealv Jn, 
was working for Cummins Engine, 4 
manufacturer of diésel engines. He is 
the second of four children-three boys 
and a girl. His early childhood was spent 
in various midwestern cities until hewas 
eight years old, when his father became 
vice chairman of American Motors. 

Suddenly out of the bucolic Midwest, 
young Scott was now hobnobbing in 
school and at country clubs with the 
first families of the Big Three, such as 
the Iacoccas of Ford and the Smiths of 
General Motors. “My mom hates it 
when I tell the truth,” McNealy says 
now, “but I would say I was probably 
born with a platinum spoon in my mouth.” 

McNealy went east to Harvard for his 
bachelor’s degree in economics, and 
then two years later went west to the 
Stanford University Graduate School of 
Business, earning his MBA in 1980. 
There, he was already playing to diverse 
groups and winning them over. Class- 
mate K.C. Branscomb, now president of 
Intellicorp, a knowledge-based software 
company, remembers: “At business 
school, you’re thrown together for two 
years with people of every conceivable 
background and perspective. Scott found 
a way to make the people around him feel 
good, both about him and themselves.” 

From Branscomb, it’s a sincere com- 
pliment: “He was one of the people who 
I thought had the greatest potential to 
be a human being, not a CEO.” 

One good thing about chameleons is 
their ability to adapt. All McNealy says 
he wanted from business school was a 
normal life. “All I planned for my MBA 
was to convince people that I was smart 
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so that I could get a good job,” he says now. 
He planned to work for a big corporation 
like FMC or Rockwell and “eventually 
become a plant manager, get married, 
have a bunch of kids.” His ultimate goal 
was to save enough money to someday 
start his own manufacturing company 
and to have one of his kids take over af- 
ter he retired. He never planned to em- 
ploy more than 100 people. 


He got into the workstation market- 
place when he was recruited from FMC, 
where he worked in manufacturing, to 
be director of manufacturing at Onyx, one 
of the pioneers of UNIX computers. While 
at Onyx, business school classmate Vinod 
Khosla recruited him to be director of op- 
erations at Sun. When Khosla left in 1984, 
the board of directors asked McNealy to 
step in as a “temporary CEO” until they 
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found someone else. They never did. 

And although he says, “I’ve accom- 
plished far more than I ever set out to 
[do] in a business career,” McNealy has 
no plans to leave Sun; he wants to be like 
Digital Equipment Corp.’s Ken Olsen 
and stay with the ship. Not that he finds 
everything about his job glorious. He 
wishes that sometimes he could turn 
the spotlight off. Sometimes he finds 
himself in a “Hollywood atmosphere,” 
he laments. “You’re always representing 
Sun. Saturday night in a restaurant, 
you're representing Sun: people come up 
and want to sell you a disk drive, an em- 
ployee comes up and wants to buy you a 
drink. It’s fun the first couple of times, 
and then you have to learn to be gracious,” 
says McNealy. “Nobody believes it, but I 
was actually born and raised very shy.” 

Scott McNealy? Shy? That’s not an ad- 
jective people usually ascribe to him. When 
Stewart Alsop commissioned a set of 
dolls representing industry leaders for 
one of his recent conferences, McNealy 
was represented holding a scimitar and 
an anarchist’s bomb. Which image—shy 
or anarchic-is closest to the truth? It 
turns out they’re both true-he is, like 
Zelig, different things to different people. 

Sun’s employees, for instance, don’t 
think of McNealy as privileged, says 
CFO Raduchel. “The employees don’t 
see him as an aloof aristocratic figure. 
They see him as one of them.” Raduchel 
doesn’t look at McNealy’s chameleon- 
like capabilities as negative, especially in 
light of how McNealy used them in Sun’s 
formative years. Referring to McNealy’s 
own description of himself, Raduchel in- 
sists, “Normal actually turns out to be 
very important, because Sun is built on a 
fairly major kind of interpersonal interac- 
tion.” He could stand on a chair at Sun’s 
famous beer busts in the early days “and 
be able to talk to everybody, from the fac- 
tory floor to the engineer, and make 
them feel like he was a friend of theirs.” 


Fiery Competitive Spirit 
Some former employees might balk at 
Raduchel’s definition of “interpersonal in- 
teraction.” Lisa Thorell, a former business 
development manager at Sun who’s now 
an industry analyst, credits McNealy with 
a rather bizarre way of motivating people. 
While some companies establish dupli- 
cate engineering teams to speed up prod- 
uct development, she says McNealy 
would do the same thing in marketing. 
“There was a lot of redundancy. You’d ar- 
rive there the first day and people would 
ask what you do, and [when you told them] 
they'd say, ‘Excuse me, that’s my job.” 

A Sun spokesperson contradicts this 
assertion, claiming the company was 
“lean and mean” with a high revenue-per- 
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employee ratio. Also, there are some who 
feel that imposing a careful hiring struc- 
ture during Sun’s periodic growth spurts 
would have been counterproductive. An- 
alyst Herwick suggests that taking the 
time to hire carefully “might have cost 
them some of the market position they 
enjoy today.” Maybe so, but Thorell in- 
sists, “It was overkill—but it makes people 
ferociously competitive. It was an organi- 
zational mechanism to get people fired 
up and it worked.” 

Outside Sun, McNealy fires up compet- 
itors in a different way. “He’s got a very 
aggressive attitude and says things that 
grate on people,” says Jim Barton, vice 
president of the system software technol- 
ogy center at Silicon Graphics Inc. “He 


¢ ‘T 
make fun 


of myself, Sun, 
and especially 
the competition” 
REE 


tends to distort information to show Sun 
in a light that’s not totally honest.” 

SGI has been a dogged Sun competitor 
since both companies spun out of Stanford 
in 1982. Particularly galling to Barton and 
his SGI colleagues have been pronounce- 
ments about Sun’s multiprocessing ca- 
pabilities and earlier boasts of McNealy’s 
intent to put SGI out of business. 

Dataquest analyst Paul Cubbage agrees 
that McNealy has “the sharpest tongue 
in the west,” remembering that he once 
accused Compaq of not knowing how to 
design computers, but being really good 
at handles and cases. But in Cubbage’s 
eyes, McNealy is effective when he 
skewers the competition. “You know I 
handled bullies in the school yard? I told 
the truth about them. The industry is 
scared silly of McNealy. The stuffed 
shirt crowd doesn’t like the stuff [he 
says] coming at them. If you make fun of 
them, their stockholders might notice 
what’s not getting done.” 

Adds Hambrecht and Quist’s Her- 
wick: “Being so young and successful, 
he’s intimidating. [He reminds] some of 
the decision-makers of the guys who are 
a threat to them.” 

The fact of the matter is, Sun is the 
only major workstation manufacturer 
that has never had a proprietary product 


line, which has given McNealy a lot of 
freedom to be what the rest of the industry 
considers controversial. But to McNealy, 
it’s not controversy. It’s entertainment. 
When it comes to bringing open tech- 
nology to a proprietary world, he uses a 
movie analogy, “Sun is wearing the 
white hat. If anything, Sun is entertain- 
ing. The computer world would be a lot 
more boring if we went away.” 


That colors McNealy’s thoughts 
when it is suggested that he plays to his 
audiences. “I speak my mind,” he in- 
sists. “People like to hear speakers be 
honest and spontaneous. I try to be off 
the cuff, provocative, sometimes outra- 
geous-to get them to think differently. I 
make fun of myself, Sun, and especially 
the competition...Why not? It keeps 
everyone paying attention.” Hf 
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The 
Groupware 
Dilemma 


Group 

hen users first got their hands on a 
PC program called The Coordinator productivity 
several years ago, they either loved it or software 
hated it. A manager at the World Bank 
told a 1988 Association for Computing gets users 
Machinery conference on Computer tO Work 
Supported Cooperative Work that his together— 
employees found the software very use- 
ful. On the other hand, a manager at But the 
Hewlett-Packard said his staff literally 
threw The Coordinator out of their cubi- trick is 
cles, calling it “Naziware.” getting them 

What sort of software could cause 
such a strong reaction? The culprit was to use it 
an early form of group productivity soft- 
ware, or groupware. The Coordinator, which was based on the 
theories of Stanford University professor Terry Winograd, “co- 
ordinated” the work of people within a work group through an 
e-mail system. Each e-mail message to a group member re- 
quired the recipient to commit to doing something specific. In 
simple terms, every message forced a user to make a promise— 
and keep it. The goal was to make a group more effective, but 
The Coordinator’s approach didn’t sit well with users who pre- 
ferred a more flexible way of communicating. Based on user 
feedback-including the “Naziware” catcalls-Winograd and the 
program’s publisher, Action Technologies (Boston, Mass.), 
redesigned it to be “less strident.” 

Not all groupware ignites that kind of passion, but it does 
challenge users to make some fundamental changes in the way 
they work. Groupware is designed to harness multiuser com- 
puters and networks to give groups of workers the kind of pro- 
ductivity gains individual users already enjoy from word 
processors and spreadsheets. With groupware, the computer 
gets users to work together, but it requires cooperation as 
much as it requires the software. 

Now that groupware is becoming available for UNIX, it’s 
time for UNIX users to discover whether they love it or hate it. 
The software choices range from simple group calendars to e- 
mail systems that remind users when they've missed a dead- 
line to spreadsheets that let several users work on the same 
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Groupware 


budget at the same time. Most groupware is designed to facili- 
tate information sharing among users. 

On the surface, that sounds great. What’s bothersome to 
many people who have used PC versions of groupware are the 
“Big Brother” features-the prompts that require answers, the 
monitors that allow supervisors to track progress and produc- 
tivity, and the reporting devices that keep the corporate hierar- 
chy informed. Whether groupware can succeed depends on 
whether users will accept applications that allow—or even re- 
quire-them to work together. Getting users to cooperate, with 
each other and with the software, may be a bigger challenge 
than you expect. 


Groupware: What and Why 
Most computer application software is intended for one user at 
a time, even if it is running on a multiuser computer system 
like UNIX. The operating system just splits up the computing 
power and makes sure there is no unintended interference be- 
tween users-like an office full of cubicles in which workers 
only communicate through their in- and out-baskets. With 
groupware, it is as if that office suddenly had telephones, meet- 
ings, and the many other ways that real office workers commu- 
nicate. Groupware isn’t a single category of application; 
instead, it usually resembles traditional applications, such as 
spreadsheets, with the added ability for communication be- 
tween users. 

Groupware “has only really recently begun to catch on,” 
says David Evancha, director of research at groupware market 
consulting firm WorkGroup Technolo- 
gies. Although it’s new to UNIX, group- 
ware has made its mark among PC 
users. 

According to Ann Palermo, director 
of Integrated Business Systems for mar- 
ket analyst International Data Corp., the 
PC groupware market will grow from 
$41 million in 1990 to $320 million in 
1995-with the biggest growth spurts in 
1992 and 1993. Much of that growth will 
be fueled by PC local-area network- 
based applications such as Lotus Notes, 
from Lotus Development (Cambridge, 
Mass.), which has become popular 
among large corporate users including 
New England Telephone, MCI, Texaco, 
and Metropolitan Life Insurance. 

Lotus Notes is an e-mail-based sys- 
tem that lets users sort and broadcast 
messages using a graphical user in- 
terface. Notes messages are grouped 
according to a half-dozen predefined 
categories including “Newswires,” 
“Team Discussions,” and “Everyday”; 
each of which has several subcatego- 
ries. In this way, each series of mes- 
sages in Notes can work like an 
ongoing electronic meeting. “What it 
really does well is specific communi- 
cations around specific problems,” 
says Judith Hurwitz, president of the 
Hurwitz Consulting Group. Like con- 
ventional meetings, though, it’s easy for 
a Notes “meeting” to drift off track. The 
computer handles the messages, but 
getting work done is still up to the users. 
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The Groupware Generation 

A few UNIX software environments, such as HP’s NewWave 
and NCR’s Cooperation, have groupware characteristics. How- 
ever, because UNIX is designed for multiple users and good 
communication, some UNIX software vendors are already 
turning specific applications into groupware. “What we’ve had 
over the past decade is what I call the ‘Me Generation’ of com- 
puters. What we're really in now is the ‘We Generation,” says 
Bill Spencer, president of groupware-maker Phase II Software 
(Woburn, Mass.). “Groupware makes a work group more pro- 
ductive—not necessarily you personally, but the whole group.” 

Phase II’s Clockwise software is a good example (see the 
“Either Synchronize or Clockwise” product review, March 
1991 UNIXWORLD). Clockwise is an intelligent group calendar 
in which users maintain their schedules, “to-do” lists, and work 
diaries. This makes it easier to schedule meetings with other 
users, and to assign work and track whether tasks have been 
completed. On the other hand, it requires that users abandon 
their old ways of keeping track of schedules, such as daytim- 
ers, electronic organizers, or personal information manage- 
ment software. All of the scheduling notes that once filled 
pockets or notebooks must now be typed into Clockwise, 
which then prints out calendar pages that will fit in a daytimer. 
Using Clockwise can take some getting used to—and, at least in 
the beginning, extra work. 

Office automation software-such as Uniplex—also in- 
cludes group calendars, and can also be used as groupware, 
but Clockwise beefs up the basic calendar with reminders 
about missed deadlines and it has the 
ability to generate complete logs of in- 
dividual projects. 

The Workpro line of software from 
Quintus Corp. (Palo Alto, Calif.) is an- 
other variation in which the groupware 
makes sure no detail slips through the 
cracks. For example, Quintus’ BugQ isa 
bug-tracking system for software devel- 
opers. Each bug is entered into the sys- 
tem when it’s reported and, if the bug 
hasn’t been resolved after a specified pe- 
riod of time, BugQ automatically sends 
a message to a supervisor—and keeps 
sending messages higher and higher on 
the corporate ladder until the problem is 
dealt with. 


The 7 or 8 Percent Solution 

It’s easy to see why some users have a 
hard time adjusting to software that takes 
such an active role in getting the job done. 
With groupware, even more than other 
computerized productivity tools, getting 
users to buy into the concept is crucial to 
its success. Unless ai/ users in a work 
group accept and use the software, it can’t 
possibly work properly. 

Getting users to accept groupware 
may not be as difficult as it sounds. At 
Dobbs Stanford Corp., a manufacturer’s 
representative for audio-visual equip- 
ment and computers, most of the sales 
staff used their own daytimers or elec- 
tronic organizers. President Fred Dobbs 
says he tried a half-dozen different 
UNIX products to better coordinate the 
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company’s three sales divisions before 
turning to the Clockwise scheduling 
software. Dobbs knew the problem he 
faced: he had to wean all of his sales peo- 
ple away from their own scheduling sys- 
tems. “If everybody’s not on [the same 
system], you might as well not have any- 
body on it,” he says. 

Dobbs took on Clockwise one step 
at a time. “First, another guy and I 
spent half a day with the software to 
see how it works,” he says. Then he 
put one of the company’s three divi- 
sions on Clockwise to track product 
promotions. “We had all the itinerar- 
ies and the specials on the calendar. 
They all knew where the other guys 
were.” The result, Dobbs says, was 
that the division using Clockwise in- 
creased its sales by between seven 
and eight percent. “At the next meet- 
ing the other sales managers wanted to know why these 
guys were selling so much better,” says Dobbs. “They 
wanted the software.” 

It wasn’t only the managers who liked the software, Dobbs 
says. The sales force grumbled in the beginning, but the grum- 
bling didn’t last long—only until sales went up and they began 
to make more money. “Now they like it-they’re hooked on it. 
Some of them just took the batteries out of their electronic or- 
ganizers and put them in a drawer. It’s not everything every- 
body wants, but everybody uses it.” 


The Big Question 

Once everyone is using group productivity soitware, the big 
question is whether the group is actually more productive. 
Some users, like Dobbs, are sure that groupware increases 
productivity, but others are not convinced. 

“You must be kidding,” says Hurwitz. “It’s really hard to 
measure productivity gains.” She contends that it all de- 
pends on how well the groupware application matches the 
group’s needs. 

Herb Petersen, manager of engineering operations at Xilinx 
Inc., had a specific problem to solve: tracking bugs in the soft- 
ware his company developed. Petersen eventually settled on 
Quintus BugQ, but he couldn’t simply choose a groupware 
package, because he had to convince users and justify the cost 
to company management. “We said, what is the true benefit of 
a bug-tracking system? What do the management cycles cost 
us for a bug?” says Petersen. “My focus is to keep the develop- 
ers developing and to make tools do the management.” Peters- 
en calculates that BugQ will pay for itself within a year, because 
it automatically manages most of the work involved in tracking 
bugs, including notifying him if a bug isn’t attended to quickly. 

Quick payback is important for another reason: groupware 
can be expensive. Quintus’ Workpro line begins at $25,000 for 
UNIX systems, and with training and support contracts the 
cost can run as high as $100,000. At Xilinx, 200 users are using 
BugQ, which equates to a cost-per-user of less than $500. Lotus 
Notes, which is only available on PCs, costs a minimum of 
$60,000 for up to 200 users. These are hefty price tags for soft- 
ware that most users don’t think they need. Not all groupware 
has such a high entry cost, however: Phase II’s Clockwise con- 
nects two users for less than $300. 

Groupware can be expensive in another way, too. If users 
rebel against the software and don’t use it-or don’t use it cor- 
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rectly-groupware can create extra work 
without delivering any advantages. 
Hurwitz says she has used Lotus Notes 
on a daily basis, but it’s clearly not her 
favorite software. “The user interface 
sucks. It’s not ready for prime time,” 
she says, adding that Notes messages 
“have to be concise. Otherwise you get 
information overload.” 


All Together Now 

Hurwitz does like the idea of a different 
class of groupware that’s just beginning 
to arrive for UNIX users: applications 
that allow more than one user to work on 
the same document at one time. A new 
option for Exclaim, a UNIX spreadsheet 
from Quality Software Products (Culver 
City, Calif.), allows several users access 
to a particular financial worksheet at the 
same time. The “Coex” option, available 
on the newly released Exclaim 1.0, is based on groupware tech- 
nology licensed from Twin Sun Inc., which also hopes to license 
the system for word processors and other office software. 

In the groupware version of Exclaim, when the first user be- 
gins using the software it operates normally, allowing the user 
to change the values and formulas of individual spreadsheet 
cells. When a second user tries to work on the same spread- 
sheet, instead of creating a second copy, Exclaim notifies both 
users that they’re sharing a single copy of the worksheet. The 
users avoid interfering with each other by “locking” sections of 
the spreadsheet. When a user locks a group of cells, those cells 
are shaded green on that user’s screen but shaded red on the 
screens of anyone else using the same worksheet. Changes to 
the worksheet are reflected on all users’ screens as soon as the 
cells are unlocked. 

That, says Hurwitz, is how people actually work together. “A 
lot of what people do in offices is, somebody starts a business 
plan and somebody else says, ‘Do a draft and then let me look 
at it.’ They give each other feedback,” Hurwitz says. Usually, 
though, users must take turns and wait for that feedback. 

Another application that lets multiple users work on the 
same document is Blackboard, a drawing program from 
Software Machinery Corp. (Palo Alto, Calif.). Like Exclaim, 
Blackboard uses the X Window System for its displays, but 
Blackboard is a much simpler program. In fact, Software Ma- 
chinery President David Berg admits that Blackboard is large- 
ly intended as a useful demonstration of the core technology 
his company hopes to license. Until people get a chance to 
work together on documents, “they don’t even realize that it 
would be useful,” he says. “They don’t even know they need it.” 


A Way of Life? 

It’s not easy to convince users that a new kind of software is 
something they need. The job is even tougher with groupware 
because, in some ways, groupware is less a product than a new 
way of working. By allowing users to work together directly, 
groupware turns the computer system into something more 
than an individual tool; it becomes a group tool that can actually 
make communication and collaboration easier. 

Nonetheless, groupware’s success will depend on software 
vendors convincing customers that the products will actually 
save money and get more work done. If they can, and if the 
1990s really are to be the “We Generation”—-the decade of group 
productivity on computers-groupware is how it willhappen. 
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t promised to be a goldmine for the foresightful 
companies that chose to participate. It promised 
to overturn the existing order in microproces- 
sors and revolutionize desktop computing. 
And it promised to cure the ills of an industry 
that had created a monopoly for Intel-a lucky, 
and somewhat greedy, microprocessor vendor. 
Most importantly, it was going to happen quickly. 
The processor technology with the promise was 
Reduced Instruction Set Computing, or RISC. 
Much of the late-1980s hype about its attributes 
came from a group of 10 companies that had signed 
up to manufacture, and in some cases design, the 
two hottest RISC architectures. The companies had 
aligned behind Sun Microsystems and MIPS Com- 
puter Systems, committing resources and energy. It 
was money well spent, they thought, because their 
chance to get into a business they had been shut 
out of for years had finally come. It was a chance to 
enjoy the kind of economic windfall that comes 
very rarely to semiconductor makers these days. 
Four years later, the discouraging reality for 
these RISC makers is that there is no windfall-and 
there may never be one. It now looks like desktop 
RISC computers are years away from pushing the 
PC off its perch, and without capturing this main- 
stream market, 
the chip-making 
business can hard- 
ly develop attrac- 
tive volumes and 
margins. Equally 
disappointing is 
the specter that 
when the market 
does develop for 
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RISC Vendors 


RISC processors, it will quickly become a cut-throat, 
low-profit business due to the inevitable competi- 
tion among hungry vendors. 

Despite the unfulfilled expectations, there are no 
signs of anyone dropping out. The RISC semiconduc- 
tor producers continue to plug away at new designs 
and versions and warble that the future is bright. 
Some vendors now point to 1994 as the year that RISC 
will finally come into its own. Others prefer not to 
make predictions: “The bonanza is out in the future,” 
says Rick Rasmussen, general manager for the MIPS 
line at LSI Logic. But, he adds, “It’s difficult to put 
your finger on exactly when that’s going to take place.” 


The Dream Evolution 
It was with boundless excitement that semiconduc- 
tor makers in the late 1980s faced the prospect of 
getting a high-performance microprocessor to put 
into their product lines—particularly one that used 
RISC, the promising new technology. Until the start 
of the decade, microprocessors had been a stan- 
dard item in any self-respecting semiconductor 
company’s product portfolio. Licensed from one of 
the three main microprocessor developers-Intel, 
Motorola or Zilog—developed from scratch, or sur- 
reptitiously “reverse engineered” from a cannibal- 
ized chip, a microprocessor provided a core around 
which to build a broad line of expensive and profit- 
able peripheral components and other products. 
That changed, to the considerable dismay of chip- 
makers, when the popular IBM PC coalesced much 
of the world’s general microprocessor business 
around Intel’s X86 microprocessor family and Intel 
decided to keep most of the business for itself. 
Then RISC appeared. RISC looked like it could 
be such a powerful and dramatic improvement over 
existing processor technology that the chip ven- 
dors that signed up in 1987 and 1988 stumbled over 
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themselves to find adjectives sufficient to describe 
the market potential. RISC was to create a $1 billion-a- 
year business by now, according to chip marketers’ 
predictions, as they gleefully forecasted the demise 
of the aging Intel-based computer. “Quite honestly,” 
says Dean McCarron, vice president of technology 
at semiconductor market research firm In-Stat, “there 
were people who were saying that by this point 
there wouldn't be an Intel processor in a PC anymore.” 

It was obviously a dream. Instead of enjoying mil- 
lion-unit PC-like volumes, the SPARC and MIPS 
RISC architectures are seeing something much 
more modest. International Data Corp. reports 
sales of 310,000 workstations and servers for 1991. 
While this is a large number for the leading work- 
station makers, it’s definitely not a large number 
when divided among 10 RISC chip suppliers that 
are trying to sell a $250 semiconductor commodity. 

Instead of opening the doors to countless comput- 
er makers, the MIPS and SPARC licensees are rely- 
ing on the RISC CPU business of only three workstation 
makers: Sun, Digital Equipment Corp., and Silicon 
Graphics Inc. These three vendors alone use 90 percent 
or more of the SPARC and MIPS CPUs. “The market 
was just unbelievably hyped,” says McCarron. 

The market for RISC CPUs is controlled by the 
restless state of the workstation market, a market that 
couldn’t be in more turmoil and is going to take a few 
years to settle and pick its winners. While the market 
is in fact growing by leaps and bounds, it hasn’t clob- 
bered the PC market like the chip marketers predicted. 

One of the promises was that, by today, SPARC 
clonemakers would have flooded the market with 
SPARC-compatible machines and set a new world- 
wide desktop standard. It has not happened. Only a 
handful of companies are actively shipping SPARC- 
based systems, and many potential clonemakers 
based in Taiwan and Korea are trying to figure out how 
to establish a price foothold or some other differentia- 
tion against the ultra-competitive Sun. Distribution is 
another thorn in their sides, thanks to Sun’s recent 
policy that prohibits its resellers from offering 
SPARC clones other than laptops and mainframes. 

On the MIPS side, there has not been a torrent of 
RISC machines either. In fact, while SPARC-based 
machines tallied 230,000 units, only 80,000 MIPS- 
based machines were shipped in 1991, according to 
IDC. Instead, the ACE initiative—a collection of com- 
panies agreeing to develop open, Windows-compatible, 
MIPS-based machines by the end of 1992-evolved. 
At first ACE seemed blessed by an impressive array of 
founding companies—Compaq Computer, Microsoft 
Corp., DEC, Silicon Graphics, and The Santa Cruz 
Operation-but progress has been slow and many 
members have jumped ship. And now, MIPS itself 
is ailing. Since August, it declared a sizeable loss 
and laid off 10 percent of its employees. Even as- 
suming the best-that the initiative doesn’t fall apart 
and that it meets its time schedule-it still delays the 
introduction of standards-setting MIPS-based con- 
tenders in the market by a year or more. 

Perhaps the biggest part of the workstation prob- 
lem, and the one that may guarantee the PC’s dom- 
inance through the middle of the decade, is the fact 
that no one has given computer users a compelling 
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RISC Vendors 


reason to trade up to a RISC 
system. “It’s great to have 20- or 
30-mips machines available 
for sub-S10,000 or sub-$5,000,” 
says In-stat’s McCarron. But 
the market reality, he says, is 
that most people don’t need 
that kind of power at this 
point. “What the world really 
needs, and what we're trying 
to sell to the world, are two 
dramatically different things.” 


Investing for the Long Haul 

So the chipmakers bide their 
time. It’s not unusual to wait 
long periods for a payoff in the 
semiconductor business: old 
technologies and products 
must continuously be replaced and new uncertain 
markets must be pioneered. For example, chipmak- 
ers that invested hundreds of millions of dollars in 
the mid-1980s to develop telecommunications and 
data communications chips are only now beginning 
to find a sizeable market. 

The investments in RISC chips are significant. 
Companies such as LSI Logic say they currently 
have 100 engineers and marketers assigned to the 
SPARC effort. Fujitsu reports it has 70 engineers 
working on its new RISC processors. All told, some 
of the more ambitious SPARC licensees that have 
designed their own processors based on the SPARC 
specification have probably spent over $25 million 
since they signed up. The MIPS licensees, on the 
other hand, have an easier situation. 

Because they rely primarily on MIPS for the 
complete design, their costs are considerably lower 
and typically amount to the cost of a handful of en- 
gineers and marketers. The individual investment 
for these companies, including the several-hundred- 
thousand-dollar up-front fee paid to MIPS, probably 
has not exceeded $5 million. 

One tactic that the RISC vendors are using to pro- 
vide some immediate relief is to go after the 32-bit 
embedded control market. The embedded control 
market includes products such as laser printers, 
color copiers, and navigational guidance systems, 
in which the microprocessor fits inside the product 
and controls its internal functions. Chipmakers 
have found that if they repackage the chip to be 
small and inexpensive, possibly redesign it with 
certain control-oriented features, and slash the 
price by three times or more, they can sell it for 
these products and take in some immediate revenue. 


Volume Sales Could Drive Profits Down 

The embedded control market, although estab- 
lished and already producing reasonable unit vol- 
umes, is not what attracted the chip vendors to 
RISC. What attracted them was the glamorous 
desktop computer market, where the chip value 
and margins are dramatically higher and vendors 
go for volume sales. In the desktop market, chip 
vendors can sell $250 to $1,000 worth of silicon into 
each system. Margins can run around 50 percent. 
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By contrast, in most embedded control applica- 
tions, the vendor sees $30 to $125 per system. And 
due to the number of competitors in the embedded- 
control market, and the price sensitivity of the end 
products, profit levels are slim. 

One question that must be asked is whether the 
anticipated desktop market is going to be any less 
price-competitive than the embedded control mar- 
ket. Beyond the sheer number of chip vendors com- 
peting for the business is the fact that there is in 
each camp at least one giant Japanese producer, 
that, based on past behavior in the semiconductor 
market, could drive prices into the ground in the in- 
terest of attaining a large share of the market. 

In the MIPS camp, the situation is even more dif- 
ficult. Recently, a sixth partner has been signed—the 
giant Toshiba. Dave Corbin, director of components 
technology at MIPS, says that MIPS has long been 
concerned that its previous lineup of semiconductor 
partners, anchored by NEC and Siemens, is not 
enough of a match for the Sun lineup, which in- 
cludes heavyweights Fujitsu and Texas Instruments. 


More Complications 

Further complicating the MIPS vendors’ situation is 
its architectural licensing program, which today al- 
lows many ofits 27 licensees to build their own MIPS 
CPU chips for internal consumption. Most systems 
makers prefer to buy their chips as standard products 
to avoid the manufacturing hassle. The arrangement 
exists more as a recourse should processor supplies 
become unusually tight, or if MIPS should go out of 
business. But it also means that some of the largest 
potential MIPS users could, it they wanted to, with- 
draw from the market and satisfy their own needs. 

For those MIPS partners-such as Integrated De- 
vice Technology, Performance Semiconductor, and 
LSI Logic-that are currently seeking refuge in the 
embedded control market, there is another sur- 
prise. MIPS’ architectural license program allows 
its participants to develop and openly sell unique 
versions of the MIPS design to the embedded con- 
trol market. One benefit to MIPS is that the company 
can now go after business in the lucrative automo- 
tive sector. “IDT, LSI, and Performance have no 
chance of selling a custom MIPS-based engine con- 
troller to Ford Motor Company,” says MIPS’ Corb- 
in, explaining that automobile companies want to 
deal with far larger and stable companies. NEC 
might have a chance, he adds, but NEC is not cur- 
rently on Ford’s qualified vendor list. Allowing 
more companies to address the embedded market 
allows markets to be served with the MIPS architec- 
ture that otherwise wouldn’t be, says Corbin. 

The purpose of the architectural license pro- 
gram, Corbin continues, is to establish a tight rela- 
tionship with important systems vendors, and 
thereby broaden the MIPS market for everybody. 
He acknowledges that the semiconductor partners 
are probably “torn” over this arrangement. “On the 
other hand,” he says, “they also realize we're fight- 
ing a microprocessor war. We haven’t won yet.” 

Under the specter of this competition, the semi- 
conductor vendors are following certain strategies 
to assure themselves a share of market when it all 
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XVision”"—for MS Windows” x 
Add X Windows to your PC. New version of the bestselling 
DOS™ Windows X server, with up to 256 colors! Less expensive 
and better than an X terminal—run X and DOS applications 
simultaneously. Price $449 


PC-Connect”"—for MS Windows 

Run local PC and remote UNIX° applications simultaneously by 
clicking on MS Windows icons. Cut-and-paste, Dynamic 

Data Exchange (DDE) and optional SQL database link between 
systems. Uses either serial or Ethernet. Priced from $1,140 


PC-Xview™ x 

Turn your PC into an X Windows terminal! DOS-UNIX hot key. 
Priced from $445 

eXodus" x 


X Windows server for Macs™. Supports MultiFinder.Works 
with AppleTalk, TCP/IP, DECnet. Price $295 


PC/TCP” 

Ethernet software for DOS-UNIX networking. Supports ftp, te/net, 
rlogin, etc. Ideal for XVision, PC-Connect, PC-Xview. NFS option 
allows DOS disk to reside on UNIX host. Priced from $400 
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FrameMaker" Desktop Publishing * 
Premier UNIX desktop publishing software. Powerful, yet easy 
to learn and easy to use. Price $2,500 


eXclaim!" Spreadsheet « 
High performance X Windows spreadsheet with mouse, pull- 
down menus, dialog boxes, scroll bars. Accepts 1-2-3™ files, 
functions, macros. Customizable graphics. Live Link to 
FrameMaker. Realtime version available for financial and pro- 
cess control applications. Priced from $695 


Q-Calc Standard Spreadsheet 

Award-winning spreadsheet for CRTs. Accepts 1-2-3 files, 
functions, macros. Graphics option. Economical multi-user 
licenses. Priced from $750 


MasterPlan” Project Management 
Powerful project management system. Sun Observer "1990 Best 
Product” winner. Priced from $750 


Uniplex™ Office Automation 
Comprehensive UNIX office software with word processor, 
spreadsheet, database. X Windows option. Priced from $1,225 


xX WINDOWS DEVELOPMENT 


UniPress Emacs” Editor Family x 
State-of-the-art customizable programmer's editors for UNIX, 
DOS, VMS™. Full X Windows support. Enhanced language-sensi- 
tive C-macs™, C++macs™, AdaEmacs™, FortranEmacs™. 

Priced from $395 


X.desktop 3.0” x 
New version! Easy-to-use Mac-style desktop for your X 
Windows computer. Just click on icons to organize directories, 
select files, and run UNIX programs. Unparalleled configur- 
ability. Price $795 


Motif for Suns x 
Motif Window Manager and Motif Development Kit—now avail- 
able for Sun workstations! Price $595 


XView" Toolkit for IBM°®, DEC”, HP” * 
Developers— Move your Sun XView and SunView™, programs 
to all major UNIX workstations — without recoding! 

Price $2,495 


X.deskterm”™ Toolkit m4 
UNIXWORLD 1990 ‘Best Product’. Quickly convert your character- 
based UNIX applications to X Windows. Requires no X program- 
ming. Priced from $3,000 


ExoCODE” Screen Builder x 
Fast WYSIWYG interface design. Generates native C code 
automatically. Versions for Motif, XView. Price $1,500 


HARDWARE SPECIALS 


Sony Laptop UNIX Portable x 
Carry this sleek new 17 mips 17 Ib. UNIX RISC™ workstation any- 
where —sales demos, trade shows, seminars, home, office. Hi- 

Res X Windows display. Built-in Ethernet. Stereo. Price $9,900 


2025 Lincoln Highway,Edison, NJ 08817 Fax 908-287-4929 
Dealer Hotline - 908-287-866I 


All product names are trademarks and registered trademarks of their respective companies. 
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VSI*FAX 


Stop waiting in line! Fax directly from your workstation or 
terminal. Accepts PostScript or text documents. Includes all 
needed hardware and software. Priced from $1,695 


800-222-0550 * 908-287-2100 


RISC Vendors 


finally unfolds. For the SPARC licensees that develop 
their own CPUs, the most obvious strategy is to 
stress performance, the overriding interest of work- 
station buyers. They’re racing to develop fast, low- 
cost, follow-on generations of SPARC that can fit in 
everything from laptop systems to high-end servers. 

“We're going to out-design them,” says Steve 
Goldstein, director of strategic planning at Cypress 
Semiconductor’s Ross Technologies unit. Ross’ 
next-generation processor, due out in mid-1992 and 
code-named Pinnacle, will reportedly offer great 
improvements in performance, but it will face some 
tough competition: LSI Logic, TI, and Fujitsu are also 
developing high-performance next-generation chips. 

On the MIPS side, the chip-making partners 
have far less control over their individual destinies 
in the desktop computing arena. Offering identical, 
pin-compatible CPUs, their focus is to try to service 
the MIPS accounts and build tight vendor relation- 
ships to be able to weather a future price war. 

For now, according to Basheer Ahmed, NEC’s 
marketing and engineering manager for RISC, the 
future for MIPS partners like NEC lies in the suc- 
cess of the ACE initiative. “It’s really going to de- 
pend on how customers react to ACE,” he says. For 
SPARC vendors, success depends on whether the 
elusive Sun clone market ever develops. 


Intel: Can’t Touch It 
Looming over both of these efforts are the Apple IBM 
alliance and the Intel juggernaut. IBM and Apple’s 
alliance, undertaken as a program to codevelop 
next-generation systems based on IBM’s RS/6000 
microprocessor, seems to have taken on encourag- 
ing momentum. If products actually emerge from 
the alliance within the next several years, the chal- 
lenge mounted by the team could be formidable. 
Yet everyone seems to agree that the real compe- 
tition is Intel. After all, at this point, only Intel has 
the resources and marketshare to stymie the 
growth of RISC workstations. Intel’s 586 processor 
will probably not be able to keep in lockstep with 
the blazing speed of the newest generation of RISC 
processors, but that might not matter to customers. 
So, it’s an uncertain and frustrating future for the 
RISC chipmakers—many of which thought they’d be 
waltzing down Easy Street by now. As they cross 
their fingers and hope for the best, they're reminded 
that revolutions take time to brew and markets don’t 
develop overnight. They always take longer than 
anyone wants or expects. Says In-Stat’s McCarron, 
“What’s happened is that reality has set in.” 


Michael R. Leibowitz is a San Francisco, Calif.-based freelance 
writer specializing in high technology. 
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UNIX®: The Complete Reference by Stephen Coffin. When you 
need UNIX guidance, this is the guide you can’t be without. You get inval- 
uable reference on UNIX in 80386 microprocessors, upgrading UNIX, 
System V Release 3 and 3.1, troubleshooting, performance, and more. 
750 pp., illus, #9258P, $29.95 


UNIX® FOR APPLICATION DEVELOPERS 


by W. A. Parrette. The most powerful UNIX operations are here in this 
one-stop guide. It blends practical information with step-by-step guidelines 
for text editing, shell programming, UNIX commands, time-saving utilities, 
creating archives, and more. 350 pp., 150 illus. #031697-X, $24.95 


UNIX® MADE EASY by LUANIX. This step-by-step beginners’ 
guide quickly gives you the skills you need to put UNIX to work. Begin 
with a complete overview of UNIX, including systems applications, and 
move on to programming and key components. 

992 pp., illus. #881576-2, $24.95 


THE UNIX® SYSTEM HANDBOOK by Robert Bennett and 
James Murrell. Use this multi-faceted guide to get a thorough outline of 
the operation of UNIX internals and utilities. You get up-to-date coverage 
of System V, BSD, X Windows, OSF, AIX, SUNOS, ULTRIX, XENIX, and 
more. 448 pp., 30 illus. #004745-6, $29.95 


UNIX® SYSTEM V RELEASE 4: The Complete Reference 
by Stephen Coffin. Enhance your UNIX operation with release 4. This 
insightful guide covers the latest version of UNIX, BSD and XENIX variants 
of UNIX, X Window interfaces, Ethernet, and other networks. 

905 pp., illus. #881653-X, $29.95 
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DATA PROCESSING IN UNIX® by. S. Tare. Harness the full 
power of UNIX for database management with this one-of-a-kind guide. 
You'll find information on: system selection, INGRES, INFORMIX, UNIFY, 
UNIX utilities, flat filing, and more. 438 pp., illus. #062885-8, $39.95 


To Order Call 1-800-822-8158 
(in PA, AK, and Canada call 1-717-794-2191) 
or mail coupon to: 


McGraw-Hill, Inc. Blue Ridge Summit, PA 17294-0840 
Please send me the book(s) indicated below: 


# $ # $ # 


Check or money order enclosed made payable to McGraw-Hill, Inc. 
Charge my 0 VISA CO MasterCard 0) Am. Exp. Please Print 


Acct. No. Exp. 
Signature 


Name 
Address 
City/State/Zip 


Please add applicable state and local sales tax. Orders outside the U.S. must include $5.00 for 
shipping and handling. Foreign orders must be prepaid in U.S. funds drawn on U.S. banks. Prices 
subject to change. Orders subject to credit approval. If you are not satisfied, return the books 
within 15 days for a full refund. Nx92 
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Your Call Processing Starter Kit 


Wonder where to start in call processing? Who has been designing UNIX®-based com- 
ponents the longest? And who has the technical support you need? Dialogic is your 
answer. The call-processing industry standard. With over 500,000 installed ports 
and a network of support systems devised to help you get your 
products to market fast. 

Whatever call-processing applications you’re 
working on—voice messaging, voice response, audiotex, 
telemarketing, operator services and more—Dialogic’s full 
range of modular hardware can satisfy your most 
demanding requirements. Choose from 2-port to 12-port 
voice processing modules. To network interfaces, plus a 
variety of other resource modules engineered to expand your 


system’s capabilities. 

And Dialogic’s OPEN™ Development Program provides UNIX 
developers with broad-based support. From DIAL 
quality products, to application development wo 
tools, and an array of compatible components from 
other suppliers, OPEN gives you the most choices 
for systems design. 

So, to get your call processing system off to the 
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right start, call Dialogic today. ThENANE BEHIND Th 


Dialogic Corporation 
300 Littleton Road, Parsippany, NJ 07054 (201) 334-8450 Fax: (201) 334-1257 


UNIX is a registered trademark of AT&T. CIRCLE NO. 119 ON INQUIRY CARD : 


You Should 
See The Paperwork 
We Processed 


To Get App 
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From The FDA. 


Now The FDA Uses Talaris Laser Printers 


MET BET LEES (5) 


To Print Their CCITT II//IV Files. 


After investing in sophisticated data compres- 
sion technology, the FDA found that printing these 
compressed files could cause headaches: Excess 
CPU overhead, disk I/O, and transmission time. 
They got relief by using Talaris laser printers with 
the Image Processing option to print their CCITT 
Group III/IV compressed files. 

Printing a compressed file used to be an in- 
efficient, three-step process involving decompres- 
sion, conversion to a standard printer language, 
and transmission to the printer. 

But now, with Talaris 1590-T and 2090 Print- 
stations and the Talaris Image Processing option, 
you can print CCITT Group III/IV compressed 


files directly, without the use of intervening de- 
compression and conversion software. 

This means that you can print your compressed 
files, on demand, over Ethernet, at close to the 
rated speed of the engine. You can also print 
legal-size and B-size files. And you can do it ona 
printer that is capable of printing your word 
processing, graphics, and spreadsheet files as well. 

For instant relief from the headaches normally 
associated with printing scanned images, Call 
Talaris today. 


(619) 587-0787 SYSTEMS INC* 


P.O. Box 261580, San Diego, CA 92196 
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Maximizing Your PC for Graphics 


look and feel of a workstation by providing 
speed, graphics, and high resolution. If you 
want to use X applications on a PC, or if you have 
other graphics needs-like computer-aided design- 
then a graphics accelerator card may be what you need. 
The line that divides tradi- 
tional workstations and PCs 
running the X Window System 
under UNIX is nowhere more 
visible than in graphics hard- 
ware. PCs with VGA cards 
usually have smaller, slower 
displays than workstations— 
typically 14-inch displays with 
800-by-600-pixel resolution. 
Workstations, on the other 
hand, sport geometries of 
1152 by 900 or 1280 by 1024 
on 16- or 20-inch monitors. 
It doesn’t have to be that 


A graphics accelerator board can give a PC the 


The right graphics 
accelerator board 
can speed up 


X-based graphics 


applications 


By Rick Farris 


way. A Texas Instruments Graphics Architecture 
(TIGA) card or a card that meets the standards of 
IBM 8514/a, combined with a 16- or 20-inch moni- 
tor, is capable of besting graphics performance of 
workstations in the PC price range. 

TIGA cards and 8514/a cards use significantly 
different technology, but the 
differences visible to users 
are few. TIGA is capable of 
higher resolution (1280-by- 
1024 pixels) than 8514/a 
(1024-by-768). In its high-end, 
34020 incarnation, TIGA 
sports better graphics per- 
formance. But high-end TIGA 
cards cost as much as $3,000, 
so the extra resolution and 
performance come at a much- 
increased cost. Low-end 
34010-based TIGA cards run 
in the $600 street-price range 
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and have lower X-stone graphics perfor- 
mance ratings than 8514/a cards, but 
because X server software is resident on 
the TIGA card, the net effect is greater 
CPU throughput in your workstation. 
To get a better understanding of how 
graphics accelerator cards might be used 
for your application, here are how three 
people decided what to use and why. 


The Need for Speed 

Roger Talkov, a software engineer at 
Space Labs, works on a system that cap- 
tures data from hospital intensive care 
units (ICUs) and displays it under X 
Windows. “We have ICU monitors with 
heart waveforms and pressure wave- 
forms,” he explains, “and then we have 
information systems that are UNIX boxes 
that sit on the same network as the ICU 
monitors and gather data from them to 
generate different kinds of reports.” 

Talkov’s group is responsible for the 
software that plays back and reports on 
the data retrieved from the ICU moni- 
tors. This software, which runs on MIPS 
Computer Systems and PC-UNIX boxes, 
is written for Motif. 

“VGA is inherently slow,” explains 
Talkov, “so in applications where you’re 
doing a lot of bit-mapped color stuff, a 
graphics accelerator can really help.” 
Talkov’s company builds medical systems- 
ICU monitors and administrative sys- 
tems-and is considering bringing in an 
8514/a for faster graphics performance. 
“The 8514 is quite a bit faster than VGA,” 
he says, “and not very expensive.” 


TIGA Shines 

John Turner is vice president of technol- 
ogy at Spatial Data Sciences, which 
builds X/Mapstation, a turnkey work- 
station that displays geographic maps 
for use in political redistricting. “We 
need to have access to every street in a 
metropolitan area, while still being able 
to move around the whole state,” Turn- 
er says. Because his product is intended 
for computer laypersons, Turner is in- 
sistent that there be no cursor lag and 
that zooming and panning of the map be 
nearly instantaneous. 

“It’s not unusual in populous states to 
have a gigabyte and a half of data on- 
line,” says Turner, which means he 
needed a graphics accelerator that 
would not slow down while transferring 
large amounts of data from the disk. 
“The AGE X-server supported save-under 
and backing-store,” he says, “and it 
works well with our favored graphics ac- 
celerator, the TIGA-based #9GX card 
from Number Nine Computing.” 

The coprocessor effect of TIGA cards 
is important if your computer is busy do- 
ing other things while displaying graph- 
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So Metro-X X Version 11 Poe: 
= stones with an 8514/a card. As 


) : e X-stone benchmark. 

Jon , is that the 8514/a cards are more standard- 

ized than the 340x0 TIGA cards, which means that you can replace your low-end 

8514/a card with a faster one without changing your X server. “No way could you 

do that with a TIGA card,” says Von Essen, Bales 34020 must be ported for each 
specific one to really optimize it.” __ : 

One step up from the 8514/a is IBM's XGA Sanda, As of yet, there has not 


a been a lot of activity in the XGA marketplace because it is still basically strictly an 


IBM product. However, IBM recently announced that it has entered into an agree- 


: ‘ment with semiconductor manufacturer SGS Thompson to produce the XGA chips 


for public consumption. So, the market can expect to see more XGA products. In. 
any event, according to Von Essen, XGA is a superset of 8514/a; meaning that 
software written for 8514/a should work on XGA. 

TIGA, or Texas Instruments Graphics Architecture, is a general term for graphics ac- 
celerators that use the Texas Instruments 34010 or 34020 graphics coprocessor chips. 

TIGA cards tend to be more expensive than the 8514/a cards, ranging from 
$600 to $1,500 and beyond. The big advantage of the cards, according to David 
Weinstein of Pittsburgh Powercomputing, is that the X server is completely resi- 
dent on the graphics card. This has the same effect on graphics that a math copro- 
cessor does on floating-point calculations. That is, the UNIX system can give the 
TIGA card a list of instructions and then move on to something else while the card 
moves a window across the screen or displays a pull-down menu. TIGA cards also 
provide higher resolution than 8514/a cards: 1280 by 1024 pixels for TIGA vs. the 


1024-by-768 resolution of the 8514/a. — 


ics. Any CPU-intensive task causes the 
graphics performance of VGA and 
8514/a cards to slow to a crawl. A TIGA 
card, on the other hand, continues to 
process graphics at full speed because it 
is able to take over the tasks normally 
relegated to the main CPU. 

Turner’s application is high-end, but 
even low-end applications can benefit from 
TIGA cards because they relieve the CPU 
of tasks that it is designed to handle. 


A Cheap Upgrade 

Phil Wilson is unhappy with the general 
performance of the X Window System 
on his 20-MHz 386. “It has occurred to 
me that one way to make the whole 
thing seem snappier,” says Wilson, 
“would be to get.a graphics accelerator 
subsystem.” A TIGA coprocessor card, 
although more expensive than an 8514/a, 
might be just the thing to unload Wilson’s 
beleaguered 386. 

Wilson, a senior programmer/analyst 
at Market Data Corp., isn’t looking for 
hardware to display pretty pictures or 
do CAD renderings with—although ac- 
celerator boards are certainly capable of 
that-rather, he wants to make X Windows 
on his 386 perform in a class with Sun 


na ie 


Microsystems workstations. With street 
prices in the $400 to $1,500 range, an 
8514/a or TIGA card can inexpensively 
transform a dowdy PC into a flashy 
desktop workstation. 

But Wilson hasn’t bought one yet be- 
cause he says he is “if not confused by 
the great number of possibilities, at least 
daunted by them.” He also worries that 
he'll get stuck with a board that will be a 
white elephant a year down the road. 

Wilson’s fear of buying a card that 
may become obsolete is not unfounded. 
The 8514/a market is depressed be- 
cause of IBM’s recent announcement 
that it is dropping support for the card. 
IBM is not the only supplier of 8514/a, 
however, and according to Morgan Von 
Essen, president of Metro Link Inc., the 
new XGA standard is a superset of 8514/a, 
so software written for 8514/a will not 
only work on XGA, but it will run faster. 
The current market depression has led to 
low prices on 8514/a gear and it’s possible 
to find some real bargains that are good 
enough to allay any fears of obsolescence. 


What About VGA? 
With dumb frame buffers like VGA or 
the standard Sun frame buffer, your 
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interface, saving a company 
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will have tuna on rye. 


Introducing Builder Xcessory Version 2.0. Plus, BX is extensible - customized X 
BX 2.0 drastically cuts user interface Toolkit-based widgets can be added right to 
development time as it guides you into the the Palette. 


world of open systems. : 
The new release offers a Style Editor for global 


resource changes and an interface that 


BX is a hard-working tool designed to 
incorporates drag-and-drop action throughout. 


accelerate your application development 
without adding proprietary libraries or 


languages. Since BX delivers clean, And best of all, BX 2.0 matches its array of 


state-of-the-art features and adherence to 


standard C and UIL you can distribute : Fs : 

seal Tins XCESSORY standards with a surprisingly low price. In 
any aioe mentite built with BX freely— An Interactive Design Tool short, Builder Xcessory makes lunch meat 
no royalties, no run-time modules, no OSF/Motif out of the competition 
proprietary libraries. ; 
BX is a tool designed to work with other Serious Software Call 


tools such as CodeCenter™ to form the most For X and Motif Developers 617 621 0060 


powerful development environment today. 


201 Broadway, Cambridge, MA 02139 © Tel: 617.621.0060 © Fax: 617.621.9555 ¢ E-Mail: info@ics.com 
OSF/Motif is a trademark of the Open Software Foundation. Builder Xcessory and BX are trademarks of Integrated Computer Solutions, Inc. CodeCenter is a trademark of CenterLine Software, Inc. 
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Books that help 
people get more 
out of computers 


Programmer’s Supplement for 
Release 5 of the X Window 


‘System, Version 11 

David Flanagan 

390 pages, ISBN 0-937175-86-2, $29.95 

This book is for programmers who are 
familiar with Release 4 of the X 
Window System and want to know how 
to use the new features of Release 5. It 
is intended as an update for owners of 
Volumes One, Two, Four, and Five of 
the O’Reilly and Associates’ X 
Window System Series, and provides 
complete tutorial and reference 
information to all new Xlib and Xt 
toolkit functions. 


UNIX Network Programmin: 


Power 9 
Programming 


with 4 , 


O'Reilly & Associates, Ine 


Power Programming with RPC 
By John Bloomer 

pages (estimated), ISBN 0-937175-77-3, 

-95 (estimated) 
RPC or remote procedure calling is the 
ability to distribute the execution of 
functions on remote computers. 
Written from a programmer’s 
perspective, this book shows what you 
can do with RPC and presents a 
framework for learning it. 


Practical C Programming 
By Steve Oualline 

420 pages, ISBN 0-937175-65-X, $24.95 

C programming is more than just 
getting the syntax right. Style and 
debugging also play a tremendous part 
in creating well-running programs. 
Practical C Programming teaches you 
not only the mechanics of 
programming, but also describes how to 
create programs that are easy to read, 
maintain and debug. There are lots of 
introductory C books, but this 

is the Nutshell Handbook! —_[A228/82G! 


0’ Reilly & Associates, Inc. 
103 Morris Street - Sebastopol CA 95472 
(800) 338-6887 - (707) 829-0515 
nuts@ora.com 
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computer’s CPU must oversee each pix- 
el. As Jeff McElroy of NCR says, “when 
the SPARC chip is out there figuring out 
where to place each pixel in an arc, it’s 
not doing anything else.” With TIGA 
boards, the entire X server is off-loaded 
onto the card, so the CPU can command 
it to “draw an arc” without having to cal- 
culate the placement of each individual 
pixel. McElroy has an Artist Graphics 
XJS board, with a 34020 TIGA card on an 
X-Station/340 server from Pittsburgh 
Powercomputing. “I'm very pleased with 
this TIGA card,” he says. “For the things 
that we need to do, it’s very fast.” 


Getting More Than Speed 
Not everyone needs 50,000 X-stones, 
though. Jim O’Conner of Ahlstrom Fil- 
tration believes that the X Window Sys- 
tem is such a productivity enhancement 
that he’d like everyone at his company 
to use it, including the MS-DOS users. 
“We're not running X Windows for real- 
time graphics or snappy displays,” he 
says. “It’s the fact that we access multi- 
ple computers at the same time.” O’Con- 
ner had to choose between having X on 
every desktop and adding a smaller 
number of high-performance graphics 
cards. He chose to stick with VGA cards. 
He wanted the highest performance he 
could get with VGA, though, so he pur- 
chased the Metro-X X Version 11 Re- 
lease 4 server from Metro Link for $299. 

O’Conner’s situation is not atypical, 
and his solution of upgrading his soft- 
ware is realistic. The Metro-X server 
from Metro Link comes with drivers for 
VGA, 8514/a, and TIGA, so if O’Conner 
decides to add a graphics accelerator in 
the future, his investment in software 
will still be useful. If you’re still undecid- 
ed about whether to buy a graphics ac- 
celerator, consider buying the upgraded 
software and you may find that you don’t 
need more hardware. 

Let’s pick an arbitrary price-point. For 
$600, you can get a low-end TIGA card 


from Number Nine or Hercules Com- 
puter Technology or you can go with an 
8514/a-compatible card like the ATI 
8514/Ultra. TIGA or 8514/a will both 
provide 1024-by-768 pixel resolution 
with 256 colors. If you think that your 
workstation is mostly idle, the 8514/a 
card will have better performance. If 
your workstation is busy processing 
news or other CPU-intensive tasks, go 
for the TIGA card because of its low im- 
pact on other computing resources. 

Along with your $600 graphics accel- 
erator, you'll probably want to upgrade 
your monitor. A rule of thumb says 
that 14-inch monitors are acceptable at 
800-by-600-pixel resolution, 16-inch 
monitors are good for 1024-by-768, and 
20-inch monitors are recommended for 
1280-by-1024. 

The street price for a 16-inch monitor 
is about $1,000 or about $2,000 for a 20- 
inch monitor. A good price/perfor- 
mance trade-off would be a 16-inch 
monitor. Add the cost of a third-party 
X server and you're looking at about 
$2,000 for a system with an 8514/a-com- 
patible card or a low-end TIGA card. 

It may seem that $2,000 is a sizeable 
sum, but consider that a $3,000 486 PC 
clone and $2,000 worth of graphics 
hardware is cheap for a 50,000 X-stone 
workstation, especially if you already 
have the basic PC hardware. 

If you are comfortable with PC-based 
UNIX, but you’d like workstation-like 
performance for X Windows, a graphics 
accelerator card is a good way to go. 

If you’re on a shoestring, an 8514/a 
card provides the best price/perfor- 
mance ratio, but a TIGA card is capable 
of the highest levels of performance. 
Either one will be several times faster 
than plainold VGA. @ 


Editor-at-Large Rick Farris consults with 
firms in the San Diego, Calif. area. He can 
be reached on the Internet as 
rickf@uworld. com. 


Selected Vendors of Graphics Accelerators and X Servers 


AGE 9985 Pacific Heights Blvd., Ste. 200, San Diego, CA 92121: 619-455-8600 
Artist Graphics 2675 Patton Rd., St. Paul, MN 55113; 612-631-7800 : u 
ATi Technologies 3761 Victoria Park Ave., Scarborough, Ontario, Canada M1W 382: 416-756.0718 

Hercules Computer Technology 921 Parker St., Berkeley, CA 94710: 510- 540-6000 a 


Number Nine Computer Corp. 18 Hartwell Ave., Lexington, MA 02173; 617-492-0999 


Pittsburgh Powercomputing 1501 Reedsdale St. Pittsburgh, PA 15233; 412-231-3000 
Metro LinkInc. 2213 W. McNab Rd., Pompano Beach, FL 33069; 305-970-7353 


or listserv@metrolink. com 
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3 books for only > 


plus a 4" book of your choice FREE! 


55% Computing That Works. 
DATA PROCESSING 
UNIX 
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RACHEL MORGAN 
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PROGRAMMING 
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and Design 
Handbook © 


THE COMPLETE 
REFERENCE 


3735 $34.95 9258P $29.95 
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PROGRAMMING 
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REFERENCE 


15047P $29.95 
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9309P $28.95 


C/C++ 


THE COMPLETE 
REFERENCE 
Second Edition 
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SUPPORT 


9407P $19.95 
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Assembly 
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Len Dorner 
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Visualization 
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PROGRAMMING 


15038P $28.95 10039P $24.95 9339 $29.95 3279 $36.95 


VERSION 6.0 


JACK L MURSCH. PH.D. 
CAROLIN 3 RUSCH, PHO 


3246P $22.95 


881654-8 $29.95 
Counts as 2 


Structured 
Assembly 
OR ACLE SQL 

‘VELOPER’S “rere 


’ Assembler 
and Toolkit 


3247 $35.95 
Counts as 2 


046455-3 $34.95 
Counts as 2 


3942 $32.95 3484 $34.95 


Graphical 
User Interface 
Programming 


UNIX 


& Maximizing 
Performance 


3875 $36.95 


3487 $36.95 Counts as 2 3755 $34.95 3651P $17.95 


SUPERCHARGED 
C GRAPHICS 


‘A PROGRAMIMER'S SOURCE CODE TOOLBOX 


3289P $24.95 


3736 $34.95 Cannimacts 
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Structured 
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DATABASES 2ND EDITION 
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007252-3 $44.95 
Counts as 2 


3803 $32.95 


samen 


For Applications 


Developers 


031700-3 $34.95 
Counts as 2 


Building 
€ Libraries 


3418P $26.95 


15034P $24.95 


How the Club Work 


YOUR BENEFITS: You get 4 books for $2.95 when you join. You keep on saving 
with discounts of up to 50% off as a member. 

YOUR PROFESSIONAL BOOKSTORE BY MAIL: Every 3-4 weeks, you 
will receive the Computer Professionals’ Book Society News describing the Main Selection 
and Alternates, as well as bonus offers and special sales, with scores of titles to choose 
from. 

AUTOMATIC ORDER: If you want the Main Selection, do nothing and it will 
be sent to you automatically. If you prefer another selection, or no selection at all, simply 
indicate your choice on the reply form provided. You will have at least 10 days to decide. 
We guarantee return postage on books received due to late mail delivery of the News. 
As a member, you agree to purchase at least 3 books within the next 2 years and may 
resign at any time thereafter. 

BONUS BOOKS: Starting immediately, you will be eligible for our Bonus Book 
Plan, with savings of up to 80% off publishers’ prices. 

TRONCLAD NO-RISK GUARANTEE: If not satisfied with your books, return 
them within 10 days without obligation! 

EXCEPTIONAL QUALITY: All books are quality publishers’ editions especial- 
ly selected by our Editorial Board. MHUW192 


All books are hardcover unless number is followed by a ‘‘P’’ for paperback. (Publishers’ Prices Shown) A shipping/handling charge and sales tax will be added to all orders. 
If card is missing, use this address to join: ©1992 COMPUTER PROFESSIONALS’ BOOK SOCIETY, Blue Ridge Summit, PA 17294-0870 
You may choose any combination (including Counts as 2 books) for a total of 4 selections. 
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YES You CAN 
‘TAKE IT WITH YOU. 


Now TAKE THE BEsT DOS APPLICATIONS 'TOo UNIX. 
Hunter Systems now offers popular DOS software for popular UNIX 
platforms. Which means the documents, macros, procedures, time, and 
experience you’ve invested don’t get left behind. 
Users get the productivity tools they want, while your company 


supports its UNIX investment with no compromise in performance. 


XDOS® UNIX VERSIONS - THE LOOK, THE FEEL, 
THE COMPATIBILITY. 

From Microsoft, Borland, and Ashton-Tate to XyQuest, DataEase, 
and others, Hunter Systems’ XDOS UNIX Versions are fully licensed 
native code versions of the original PC-DOS applications. 

XDOS UNIX Versions are 100% keystroke, 


macro, data, and procedure compatible with 


800 Series 
P 900/300 and 400 
Motorola Delta Series = variety of the most popular UNIX platforms. 
NCR Tower 32/400/600 
NCR Tower 32/500/700 Plus with XDOS UNIX Versions, 
a ystem 3000 
Sun 3 Workstations 
_ Unisys 5000 85-95 = is maintained 
Unisys 6000 30-60 


the original. And the applications run on a 


data compatibility 


Wyse 0001/9000; in mixed PC 
_ Interactve 386ix = and UNIX 
Soo UNIKI8E 


environments. 
To receive more information about 
our XDOS UNIX Version software, 
call 1-800-488-XDOS. 
XDOS UNIX Versions from 
Hunter Systems. 
Now taking it with you — 
actually makes it worth QUATTRO 


aoe there. IMMEDIATE SPREADSHEET POWER 


XDOS is a registered trademark of Hunter Systems. All 
other trademarks and registered trademarks belong to their 
respective holders. 
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HUNTER 
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Pp. who need UNIX’s 32-bit multi- 


processing and built-in network sup- 
port-knowledge workers, financial 
managers and the like—without sacrific- 
ing their DOS software, might be inter- 
ested in the Bull DPX/ProStation 25e. 
Not only does the $12,500 ProStation 
give you dual boot capabilities, but it 
also comes bundled with popular UNIX 
software. If it weren’t for its overpriced 
expansion memory, as well as some 
costly add-ons, we’d probably give the 
ProStation a big thumbs up. 

The ProStation is to the UNIX work- 
station market what a compact stereo 
system is to the audio market. It pro- 
vides convenience, low price, and ease 
of use, rather than concentrating on 
high fidelity. Designed to provide the 
best of both worlds, the ProStation fo- 
cuses on uncomplicated set-up, single- 
source purchasing, and an admirable 
support package. It is a common-sense 
strategy and may be exactly what the 
French-based Bull needs to become 
competitive in North America. Subsid- 
iary Bull HN Information Systems of 
Billerica, Mass. markets the ProStation 
in North America. 

Bull sets the 256-color ProStation 
apart from low-end Intel machines with 
a suite of UNIX software: desktop pub- 
lishing, e-mail, a spreadsheet, and a cus- 
tom desktop graphical user interface. 
The ProStation attracts users who want 
a turnkey Intel-based UNIX workstation 
with its low price. Given the price of the 
software packages and the advantage of 
single-source hardware, the ProStation 
shapes up as a sound value. Additional 
system administration tools, such as 
Bull’s Professional Administrator, sim- 
plify network set-up and other configu- 
ration issues. 

Not everything is right with the 
ProStation. Bull makes no bones about 
competing against less-than-$10,000 
RISC workstations. At $12,500 for a stan- 
dard ProStation with a 19-inch monitor, 
bargain basement shoppers may turn 
and run the other way. Additionally, the 
choice of software packages, although 
they are all Motif-based, are not popular 
industry standards like WordPerfect. 
And performance of the 25-MHz 486 is 
an issue for users who want a faster 33- 
MHz system. Bull’s use of non-standard 
system memory modules, or single in- 


Bull Tries 


PRODUCT REVIEW 


the Turnkey 


Approach 


The DPX/Prostation comes complete 
with applications and a bridge to DOS 


By Mike Burgard 


line memory modules (SIMMs), means 
that you have to buy upgrades from 
Bull. Although Ethernet support is in- 
cluded in the $12,500 price, the eight-bit 
network card, instead a 16-bit card, is an- 
other black eye. Yet another is the 
$4,500 you must pay to get the optional 
502-megabyte hard disk. 


Bull’s DPX/ProStation 25e features 1,280-by-1,024 pixel color resolution 


As tested, our ProStation came with 
an Intel 486 chip running at 25 MHz, 3 
1/2-inch floppy drive, 213-megabyte 
and 502-megabyte SCSI drives, exter- 
nal tape drive, and 16 megabytes of 
system memory. Video is provided 
through a Microfield graphics card, ca- 
pable of 1,280-by-1,024 pixel resolution, 


and comes bundled with Framemaker, Wingz, Poste, and X.desktop. 
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a boon for users accustomed to the 
VGA standard. If you don’t need the 19- 
inch color monitor, you can still get this 
resolution with a 16-inch color monitor, 
shaving about $2,000 off the price of a 
ProStation. 


No Bull with the DPX/ProStation 

Bull produces two basic, similar config- 
urations of the DPX/ProStation. One 
uses an extended industry-standard ar- 
chitecture (EISA) bus (dubbed 25e) and 
the other uses a MicroChannel (MCA) 
bus and is named the 25i. We reviewed 
the 25e, which came with an Intel 486 
DX chip rated at 25 MHz. This chip is 
not of the recent “upgradeable” CPU 
type, however. 

Bull HN preloads the operating sys- 
tem, sets up the file system, and loads 
applications. The single-user set-up 
matches the best UNIX boxes and an 
easy-to-follow brochure walks the neo- 
phyte through cable connections. Other 
than reseating some SIMMs knocked 
loose in transit, we got it up and running 
in about 30 minutes. The ProStation 
boots straight into The Santa Cruz Op- 
eration’s Open Desktop with an X.desk- 
top configuration customized by Bull. 

The entire system board follows a 
compact design and is 14-by-15-by-6 
inches high. The DPX 25e is akin to a 
sumo wrestler-short and squat. The 
system expansion board supports five 
EISA slots, of which an Ethernet card, 
graphics card, and the SCSI controller 
each occupy one in the standard con- 
figuration. The SCSI interface sup- 
ports up to three hard drives among its 
seven devices and Bull uses a variety of 
drives from different manufacturers, 
all of which have access times of 15 mil- 
liseconds. The standard drive is 213 
megabytes, but Bull sells an optional 
502-megabyte drive for $4,500-about 
twice the price of the same drive via 
mail-order. 

The ProStation SIMM chips are verti- 
cally mounted on a separate high-speed 
memory bus. With room for 64 mega- 
bytes, the full-size card boosts the DPX 
past upper-end PCs, putting it on equal 
footing with most UNIX workstations. 
However, the non-standard SIMMs force 
you to rely on Bull for all memory up- 
grades, a noticeable drawback. Bull sells 
system memory upgrades in four-mega- 
byte increments for $250 per megabyte. 

The monitors from Bull are large, 
high-resolution, and workstation quality. 
A 19-inch monitor comes in monochrome 
(1,600-by-1,280 pixels) or color (1,280- 
by-1,024). A 15-inch color monitor is 
also available. Both color monitors dis- 
play 256 colors. The video subsystem, 
which has a palette of 4,096 colors, is a 
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DPX/PROSTATION 


Microfield Graphics mother-daughter- 
board combination with two megabytes 
of video memory. 

Network support is provided by a 
Western Digital WD8003EA card, off of 
which both thick and thin (10Base5) 
Ethernet can be run. We would have 
preferred a 16-bit card to improve net- 
work performance. 


A Professional Environment 

A real attraction of the ProStation is 
Bull’s decision to bundle individual 
packages from well-known vendors: 
Frame Technology’s Framemaker for 
document creation and editing; Infor- 
mix’s Wingz for spreadsheet analysis; 
and Alfalfa Software’s Poste for e-mail. 
X.desktop from IX] Limited provides the 
framework for Bull’s custom screens, 


Review Highlights 


CONTACT Bul DPX/ProStation 25e 
Bull HN Information Systems Inc. 
Technology Park 
Billerica, MA 01821 
508-294-6000 


Integrated software environment. 
Easy to set up. Excellent DOS-to- 
UNIX capability. One year free support. 


Slow 25-MHz 486 processor. Eclectic 
selection of software. Non-standard 
_SIMMs and eight-bit network card. 


“Pace “$10, 495 for 25e with 16-inch color 
monitor, eight megabytes of RAM; 
_ 213-megabyte disk drive, Ethernet 
card and 3 1/2-inch floppy drive. 
$12,495 for 25e with 19-inch color 
~ monitor, eight megabytes of RAM, 
213-megabyte disk drive, Ethernet 
card, 3 1/2-inch floppy drive, 150- 
megabyte cartridge tape unit: 


$1,640. ale internal disk 
drive: $4,500. : 


7 a.m. to 2e (EST) on an 7800 
~ number. One year free on-site sup- 
port and 90 days free software sup- 
) Various on-site and Support — 


desktops, and services found within 
SCO’s Open Desktop. 

None of the applications are popular 
industry standards like WordPerfect, 
Microsoft Word, or Lotus 1-2-3. Frame- 
maker, which comes closest to a popular 
standard and has a Microsoft Windows 
version under development, surpasses 


most office editing and word processing 
needs. A simple editor would be a con- 
venient addition. Average DOS users 
may well stay with their DOS applica- 
tions while leading-edge knowledge 
workers will closely consider the advan- 
tages of using the UNIX packages. In ad- 
dition, Bull’s support of SCO UNIX and 
Open Desktop ensures that ProStation 
users will continue to have a variety of 
UNIX applications. Well-known DOS 
packages available for SCO platforms 
include Lotus 1-2-3, Microsoft Word, 
WordPerfect, and dBase IV. 

The ProStation does appeal to users 
who use both UNIX and DOS. You can 
access DOS with the ProStation via 
Merge386 within Open Desktop: double 
click on the DOS icon or type DOS at 
the command prompt and your ProSta- 
tion becomes a PC-sort of. Running 
DOS under UNIX produces some prob- 
lems. In Bull’s case, the high-resolution 
Microfield Graphics video card becomes 
a liability. True VGA is not supported, 
but only emulated in DOS. We crashed 
Microsoft Word 5.5 and 1-2-3 in the DOS 
window-although they do not crash if 
the system is booted in a DOS partition. 


Price and Performance Bottom Line 
When you compare the Bull ProStation 
to low- and high-end 486 machines, its 
price/performance ratio is excellent. 
We checked the cost of a similarly config- 
ured system from a reputable mail-order 
firm as well as one from IBM using top- 
of-the-line components. The ProStation 
is priced closer to the mail-order sys- 
tem, but provides the value-added inte- 
gration and support expected from IBM. 

Our low-end comparison was a Gate- 
way 2000 486/33 with a 19-inch monitor 
and a tape drive. With Framemaker, 
Z-Code Software’s Z-Mail, and Wingz, 
the Gateway costs about $11,000. An 
IBM PS/2 Model 90 with a 486 25-MHz 
processor, plus Bull’s applications, 
comes closer to $20,000. At $12,500 the 
ProStation proves to be a good value, 
given the benefits of single-source sup- 
port and preconfigured applications. Of 
course, if you don’t need all the applica- 
tions and would prefer a word processor 
to Framemaker, the value decreases. 

As a single-user workstation, the 25e 
does not present any performance prob- 
lems. Running ico, multiple Framemaker 
documents, and opening a dozen win- 
dows resulted in no visible degradation 
to the system. Framemaker screen 
draws were done in less than a second, 
even with multiple bitmaps per page. 
When a DOS application was running, 
ico definitely slowed and I could occa- 
sionally type faster than the screen 
could display the words. 

continued 
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Small Wonder! 


“ Equinox puts the world’s most advanced cluster controller 


in the palm of your hand — without taking an arm and a leg! 


For an expandable high- 
performance UNIX subsystem, 
choose MEGAPLEX-96. It delivers 
unequalled UNIX performance at a 
25% lower cost than other leading 
cluster controllers. 

MEGAPLEX uses 24-port cluster 
multiplexers (shown above) instead 
of the 8-port or 16-port models used 
by competitors. The MEGAPLEX 
host controller supports up to four 


cluster multiplexers so you can start 
with as few as 24 ports and grow to 
48, 72 and 96 ports per slot. That’s 
50% more ports than you get with 
products that stop at 64. 

Each cluster multiplexer supports 
full modem control on all 24 ports 
and can be placed up to 2500 feet 
from the host, Using low-cost two- 
pair telephone grade cable. That’s 
more distance and fewer wires than 
other cluster controllers. 

Don’t let the small size and low 
price fool you. MEGAPLEX is packed 
with big, unbeatable performance. 
The multiprocessor design uses up 
to eight RISC-type Intelligent Com- 
munications Processors. They off- 
load 99% of the serial I/O overhead 
from the host and deliver 38.4 Kops 
throughput on all ports simultane- 
ously. Unlike the others, MEGAPLEX 
performance simply does not degrade 
under load. 
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When you add an unsurpassed 
reliability record, switchless setup 
and a three-year warranty, the choice 
is clear. MEGAPLEX hands you 
everything you need for high per- 
formance multi-user UNIX systems. 
Small wonder it’s the hottest value 
in serial I/O solutions. To get your 


hands on it, 
CALL 
800-275-3500. 


14260 SW. 119 Avenue 
Miami, FL 33186 
800/275-3500 ¢ 305/255-3500 
FAX 305/253-0003 


Metro-X XII 


Windows For The 90’s Metro-X™ from 


X11.4™ and X11.5™ Metro Link features 


My ie aaa Re ae the latest release 
8, 16 and 24 bit color su port 0 . back 
* Real Time Video in a Window * system "WAN SUPPOF 


OSF/Motif™ 1.1.3 with shared libraries for a wide variety 
Xie - X Image Extension of high resolution 


Open Look™ with XView™ Toolkit graphics and video 


boards to handle 


Snapix - Motif Interface Builder every application. 
Arabesque - Image Processing Software 


STANDARD 4 ~ 

Runtime 

Development (with Motif) ° 

Motif Runtime 

EXTENSIONS 

Xv Video Extension 99 M Link 
ie Exemnion eee eee ta 


SUN MOTIF 2213 W. McNab Road 


Sun Motif Runtime post Pompano Beach, FI 33069 
Sun Motif Development t (305) 970-7353 (305) 970-7351 Fax 


Email: sales@metrolink.com 
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The industry’s elite DOS file and disk 
management software moves into the 
UNIX environment. 


There goes the neighborhood. 


xtree® for UNIX® Systems is designed specifically for UNIX. It brings the productive look and feel XTree 
innovated in DOS together with UNIX specific capabilities bringing effortless file management to the UNIX 
environment. xtree for UNIX Systems supports SCO UNIX, SCO Xenix, and Interactive Systems UNIX. 


xtree for UNIX Systems lets you see what you manage with its 
unique graphic “tree view” display of your file system. Single- ——————— 


keystroke commands streamline every task and make powerful a 
UNIX commands like tar, grep and backup easier and more ) a al 
accessible. The Compact command removes directory entries for a 

deleted files, saving space and speeding access in many UNIX 1 a at 
implementations. It helps users navigate more quickly from console 

or terminal and helps administrators see and edit permissions fast. ly 
Buy today and save over $100! I 
Here's a great way to add new capability to your system. Pick up 

xtree for UNIX Systems right now for just $149. This offer expires 

April 30, 1992. To order, call (800) 388-3949. For more information lie 
or Canadian orders, call (805) 541-0604. Offer is good in the U.S.A. c.f me A. R F F 


and Canada only. 


G0 Me CAN 


XTree is a registered trademark of XTree Company/Executive Systems, inc. © 1991 Executive Systems, Inc. All rights reserved. UNIX is a 
registered trademark of UNIX Systems Laboratories, Inc. 
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A major selling point of the ProStation 
is one-stop shopping. Bull has integrat- 
ed more than 40 hardware and software 
components into one machine; support 
for hardware and software comes from 
an 800-number at the Bull Response 
Center; and Bull provides one-year free 
on-site service as part of the warranty. 

Bull has further enhanced the ProSta- 
tion over the garden variety do-it-your- 
self machine by including a utility to 
handle numerous administration ac- 
tions, such as adding a printer and con- 
necting to the network. Help screens 
are available just about everywhere in 
the X.desktop environment and the doc- 
umentation is immense. A online tutori- 
al also presents a system and desktop 
manager overview. 


Dodging the Fear Factor 

The ProStation balances two competing 
interests. A key issue with UNIX work- 
stations is performance. The ProStation 
25e provides plenty of horsepower with 


major 
selling point 
of the DPX/ProStation is 
one-stop shopping 
pete ska 


upwards of 1.2 gigabytes of disk space, 
64 megabytes of system memory, and a 
19-inch display, centered around a 25-MHz 
486 chip. Although a powerful Intel box, 
the ProStation is not going to win a blue 
ribbon for workstation performance 
when compared to RISC machines. 

At the other end, Bull knows that 
moving from DOS to UNIX breeds fear 
in many a computer user. Providing a 
hardware solution, accepted software 
packages, and one-stop support at a rea- 
sonable price promises to reduce the 
fear factor. So if you are a DOS shop 
looking for a path to UNIX, the ProStation 
deserves a close look. You might sacri- 
fice some high fidelity, but you’ll make 
up for it with ease of use and price. Ml 


Editor-at-Large Mike Burgard is a regular 
reviewer for UNIXWORLD and a data systems 
information manager for a commercial 
printing company in Montana. 


Your Source for UNIX/Open Systems Products and Solutions... 


THE ALL-NEW 
UNIX/OPEN SYSTEMS 
SHOWCASE AT 
COMDEX/Spring ‘92 


UNIX/Open Systems Computing has WORLD, the world’s leading exposition and 
brought a new era of computing solutions conference for Windows computing! 


into the world marketplace. ..and no other ; : 
single forum will take you to the cutting edge ri. ie ln . (617) ee, 
like the COMDEX UNIX/Open Systems rere tas usagi het 


Showcase. ff 
See the hardware, software, networking | emeserortes 
equipment, peripherals and services the | | want to see the latest in UNIX/Open Systems 
business world needs to get up and running | at COMDEX/Spring ’92. 
with UNIX and Open Systems to keep you | Please send attendee information on 
| 
| 
| 
| 
| 
| 


on the cutting edge the showcases will be COMDEX/Spring *92. 
complemented by expert-driven conference Please send exhibitor information. 
sessions. 


Name/Title 


Company 


And take advantage of all COMDEX has to 
offer... products and services from 900+ 
companies on the main exhibit floor. ..other 
special showcases on Network Computing, 

Multimedia, and Imaging. ..and FREE aan S00 First Avenue Needham, MA 02194-2722 
admission to the exhibit floor of WINDOWS “pelea 


€)€OMNDEN/Spring’92 


The World’s Leading Computer Trade Show for Resellers and End-Users 
April 6-9, 1992 * McCormick Place * Chicago, Illinois USA 


Address. 
City/State/Zip 
Phone/Fax_ 


BITHE INTERFACE GROUP ©1991 
300 First Avenue, Needham, MA 02194-2722 USA 
COMDEX and WINDOWS WORLD Exposition and Conterence are properties of INTERFACE GROUP - NEVADA, Ine 
Windows is a trademark of Microsoft Corporation. 
UNIX is a registered trademark of UNIX System Laboratories. Inc.. a subsidiary of AT&T. 
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OU CouLD Buy FIVE DUMB TERMINALS. 


OR ONE SMART LINYLERM. 


There are a number of ways to access a UNIX, VAX or any other multi-user computer. Some of these options 
HI] can break the bank — not to mention your back. Buying a matched set of terminals used to be the best answer. 
Today there’s a better way. Today there’s TinyTERM . 


PC to UNIX, VAX or Any Multiuser Computer 
For a fraction of the cost of a single terminal, JizyTERM 
transforms up to FIVE of your existing PCs to work exactly 
as if they were Wyse 60, DEC VT 220, or SCO Color 
Console terminals. And Tiny TERM 
offers features unmatched by 
any terminal: 
Local to Remote, PC to UNIX - 
Switching Instantly 
TinyTERM is exact terminal 
emulation in the smallest possi- 
/ ble space. Under DOS, you can 
hotkey between local and 
remote applications. Under 
Windows: you can run multiple remote and local sessions 
in different windows. 
Bring Multiscreen Support to Your PC 
Open as many as six remote applications on the same screen 
or in the same window; 7imyTERM supports UNIX multi- 
screen programs. Run three word processing sessions, two 
spreadsheets and a utilities session, all at the same time. 


Five-User License = 


Lowest Cost 


TinyTERM’s terminal emulations are every bit as powerful 
as it’s big brother — TERM Communications Software. 
And it’s licensed for use on up to five PCs. Keystroke-for- 


keystroke, dollar-for-dollar, 
it puts more terminal emula- 
tion power at your fingertips 
than any other communica- 
tions solution. 


Async or Network 
TinyTERM even breaks 
the network barriers. The 


TINYTERM AT A GLANCE 
© Wyse 60 PCTerm & Native, DEC vI220, 
SCO Color Console, Wyse 50, DEC vmioo, 
DEC VT52 Emulations 


© Hotkey between local and remote sessions 
© Multiscreen support 
© Network & Async support 


Network Version runs with your network software to give 
you access to any computers on your network. It includes 
support for FTP PC/TCP, Portable NetWare, 3Com, 
Excelan, Locus PCI, Sun PC/NFS, Ungermann Bass and 
dozens more. That’s smart. That’s ZimyTERM. 
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~ Modern 
Editors for 


UNIX 


by Rick Farris 


Maybe diehard vi and 
emacs users won't 
appreciate their arrival, but 
modern editors are here 


ew topics are quicker to ignite a 

spirited discussion than text edi- 

tors. UNIX veterans usually opt 

for vi and its lightning speed or 

emacs and its configurability, but newer- 

to-UNIX programmers, system adminis- 

_trators, and ASCII text wranglers don’t 

have to buy into vi or emacs. For these 

folks, this review corrals seven editors 
that they might like better. 

The editors in our roundup each 
come in MS-DOS and UNIX versions 
and most make a point of interoperabili- 
ty. EDT+ and nu/TPU have VMS origins 
and Professional Edit uses the same ba- 
sic keystrokes as Wordstar. Slick Edit 
and Epsilon both offer emacs emulation. 
Professional Edit runs under the X Win- 
dow System. Edix is undergoing a port 
to X and is already available for Mi- 
crosoft Windows. Vedit is a descendent 
of Digital Equipment Corp.’s TECO edi- 
tor. And Edix, like nu/TPU, Epsilon, and 
Slick comes in OS/2 as well as UNIX 

_and DOS versions. 
Technically, these editors fall be- 
tween vi and emacs. The old contender 
to the emacs throne, PI Edit (see the 
“Power Editing in the UNIX-DOS Envi- 
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Sees process 


ocunent jacr 


ce -Fo386/f ili 
fileops.c 


Id -0 3867x -jj 
386/heap2.o 386/hloa 


7% grep -w i main.c 
main.c 99 19: 
main.c 130 27: 
main.c 131 27: 
main.c 134 26: 
main.c 135 26: 
8% 


writein(” 
uriteln(” 
uriteIn(” 
writeln(" 


FisHelp F2=Save F3=Quit F4=File F5=Confg 


ronment” review, October 
1990 UNIXWORLD) remains 
unchanged since last year, 
and doesn’t orchestrate in- 
terface conventions like Slick 
Edit, our first choice in this 
roundup. Prices of the re- 
viewed products range from 
$250 for Epsilon to $550 for 
the X version of Professional 
Edit. Only EDT+, nu/TPU, and Vedit 
have license manager versions. 

Microedge’s Slick Edit best repre- 
sents our idea of a good text editor: it 
overflows with features, lets you create 
files without formatting codes, and 
fades into the background during text 
entry. Slick also avoids finger contorting 
key sequences, gives you an easy-to-use 
keyboard macro recorder, and provides 
efficient block copy and move opera- 
tions. Its file display is not limited to a 
single file, nor is there a limit on file size. 
Slick also runs compilers, highlights er- 
rors while you’re debugging, and in- 
dents code. 

Don’t slight the other editors because 
of Slick, however. Each of the reviewed 
editors has appeal, especially if interoper- 
ability is an issue. This is Slick’s weakest 
link, but counts as a strong point for Pro- 
fessional Edit, Edix, nu/TPU, and EDT+. 
We tested the editors on a 386-based PC 
running The Santa Cruz Operation’s 
Open Desktop. All installed easily and 
had competent, if not detailed, documen- 
tation. Our biggest problem in the review 
was getting an eighth editor, SpeedEdit 
from Bradford Business Systems (Lagu- 


set next error 
so to cursor error 
greak process 
tivate process Ctri-X Ctr1-Mj@.0 366sitable.o 386/mess 


writeln(" -i 


lvusr/clark/clib -I../st - 


low.o 386/runpgm.o 386/con 


86/si.a /lib/386/Slibtinfo.a /lib/386/Slibx.a 71ib/386/Slibe.a 


Ignore case."); 
sgrep ~i -d sgrep mysgrep"); 
sgrep -i -300 601 James dbase.fil"): 
grep -i -d grep.exe mygrep.exe”): 
grep ~i -300 601 James dbase.fil"); 
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The compile menu in Microedge’s Slick Edit features options that 
let you run an entire project or only the current source file. 


na Hills, Calif.), not to crash. After trying 
two releases for both X and Microsoft 
Windows, we gave up. 


Slick Edit 

Slick Edit was the biggest surprise. 
Not only did it work without causing 
the test system to core dump-a trait 
shared only with Epsilon—but it has ac- 
curate emulations of emacs and Brief, 
possibly the most popular MS-DOS 
editor for programmers. 

Touch typists don’t have to remove 
their hands from the keyboard in Slick’s 
native mode or in emacs emulation. All 
cursor movement can be performed 
with various control-key sequences. 
The $295 Slick makes good use of the 
function keys, something other editors 
don’t always get right. Files are saved as 
ASCII text and never have embedded 
format codes. Slick allows you to move 
blocks with ease, and like its MS-DOS 
version, highlights the block with re- 
verse video, unlike vi or emacs. 

By default, Slick can edit 50 files total- 
ing two megabytes at once. Slick edits 
binary files by dividing them into fixed- 
length lines and then putting them back 
together when they are written out. 
Slick’s compile menu is reminiscent of 
the MS-DOS Turbo C environment. You 
can run an entire project or compile only 
the current source file. Slick also recog- 
nizes the syntax of several program- 
ming languages, expands keywords into 
control constructs, and automatically in- 
dents in the style of a given language. 

If you’re using Slick to compose e-mail 
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or to do other minor documentation 
tasks, you will be well served by Slick’s 
pop-up horizontal menu and the contin- 
uously viewable function key labels at 
the bottom of the screen. Slick has a 
word-wrap mode, can be manually told 
to reformat paragraphs, is capable of jus- 
tifying text, and can be configured to 
send output through any special filter— 
like pr—on its way to the printer. 

Slick is a superset of most commer- 
cially available editors and has more 
built-in functions than the other editors 
reviewed. Slick adds columns of num- 
bers; converts number bases among 
binary, decimal, octal, and hexidecimal; 
has an entire menu of compiler options; 
does documentation; has a line drawing 
mode; and has optional menus. Slick 
adapts well to the X environment by 
detecting the current window size and 
adjusting its internal parameters to sup- 
port it. 

Slick is so well put together that it 
even has a chance of swaying diehard 
vi and emacs users. Slick doesn’t try 
to reinvent the wheel, but offers accu- 
rate emulation of popular existing 
products and layers extra services on 
top of them. Little things like menus, 
visible blocking, and a built-in calcula- 
tor offer enough extra power to make 
Slick truly slick. 


Epsilon 

If you work in a 
mixed environ- 
ment, an emacs- 


ED-) TOR; ROUND UCP 


facility that lets you name macros and 
assign them to keystrokes. You will ap- 
preciate this feature if you’ve ever 
used an editor that only allows one 
macro at a time. 

Block operations are not a strong 
feature of any emacs-style editor. 
Blocks are not highlighted in Epsilon, 
so you must remember where you 
started the block, but once you get 
used to carefully planning blocks, you 
will be able to use the cut and paste op- 
erations efficiently. Epsilon maintains 
a copy of the last few blocks you've cut 
or copied, making it easy to pick up 
several unrelated pieces of text and 
copy them into a common place. 

Epsilon, like emacs, edits files of any 
reasonable length and supports as 
many windows as you can fit on the 
screen. It treats a file as a string of bytes 
and can be used to edit, or patch, binary 
files. Epsilon’s compiler support is rudi- 
mentary, but it executes any compiler 
command line (by default, make). Epsi- 
lon doesn’t expand C language key- 
words, but it has the best indentation 
facility of any of the editors reviewed. 

Simple documentation chores, like 
composing e-mail and inserting com- 
ments in a program, are a breeze thanks 
to Epsilon’s word-wrap and paragraph re- 


formatting features. Epsilon has no spell 
checker, but it can run the UNIX spell 
command and capture the output. Epsi- 
lon doesn’t have the fancy margin facili- 
ties of some editors: for example, it is not 
convenient for hanging indents, which 
aren’t a requirement for programmers, 
but are useful in text editing. 

Epsilon has an excellent undo com- 
mand that is coupled with the rare abili- 
ty to redo if you change your mind or 
accidentally push the undo button too 
many times. File- and command-name 
completion means that you rarely have 
to type the entire name of a file or com- 
mand because typing the first few letters 
of a name and pressing the space bar 
causes the rest of the letters to be en- 
tered automatically, or a window with a 
list of choices to be opened. C program- 
mers will like the tags command, which 
indexes source code files and jumps to 
locations of function definitions. 

Epsilon is a first-rate C programmers’ 
editor, with a few concessions for gener- 
al text editing. It’s a finely honed tool 
that is made for programmers who live 
in their editor. 


Professional Edit 
Professional Edit by Buzzwords Inter- 
national comes in versions for both X 


Review Highlights 


Wicemeditne basics: CONTACT Slick Edit Epsilon Professional Edit Vedit Plus 

ditionally been Microedge Lugaru Software Ltd. Buzzwords International Greenview Data Inc. 

theway.toachieve PO. Box 18038 5843 Forbes Ave. Rt. 1 #215-T 2773 Holyoke Ln, 
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patibility across 
platforms. Since 
the early 1980s, 
Lugaru Software’s 
Epsilon has provid- 
ed strong emacs 
compatibility in a 
C-based editor. 
The current version 


window. 


Good emulations, command and 
filename completion, and shell 


Manual is hard to read. No li- 
(—) cense manager or native X sup- 
port. 


Excellent screen support. Well- 
honed C programming tools. 
Professional documentation. 
Best undo/redo in the business. 


Limited word processing sup- 
port. No built-in support for 


Good, fast X-based interface. 
Built-in spell-checker. Drives 
more than 400 printers. 


Limited programming language 
support. Inflexible windowing 


Fast, polished, with good pop- 
up menu system and good doc- 
umentation. : 


Limited platforms. No native X 
support. Lacks compiler sup- 


of Epsilon—5.03- other programming languages. scheme. port. No shell windows. 
shows the results 
of constant polish- VERSION 2.2 5.03 5.0 3.25 
ing and revision. 
Epsilon, which SYSTEMS AT&T, Interactive, Microport __ Interactive, SCO UNIX, XENIX, AT&T, Cray, HP-9000, IBMRS/6000, AT&T, Interactive, SCO UNIX, 
starts at, $250, rec- SVR3.2, SCO UNIX, XENIX, Sun, DOS, 05/2. Interactive, NCR, SCO UNIX and _XENIX, DOS. 
ognizes cursor keys, DOS, 0S/2. Open Desktop, Sun, Ulrix, among 
but has control key others. Total 10 UNIX platforms, : 
beadences that.en- plus DOS and VMS versions. 
able touch typists LICENSING — Per user or CPU. Per CPU. Per user. Per five users. 
to navigate the 
screen without re- PRICE $295 and up. $250. $295, or $550 for X version. $285 for five users, 
moving their hands : 
from the keyboard. SUPPORT 9m. to5p.m. EST, non-toll- 9am. to5p.m. EST, non-toll- 10am.to6p.m.EST,non-toll- 9am. to6p.m. EST. One year 
Epsilon has a good free number. Unlimited time pe- free number. free number. at no charge. Non-toll-free 


keyboard macro 
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tiod. BBS support available. 


number. 


and character-based systems. If you buy 
the X product for $550, the $295 charac- 
ter-based product is bundled at no extra 
charge. Both products are easy to use, 
especially if you know Wordstar key se- 
quences, which Pro Edit uses by default 
(although they can be remapped). And 
for the menu-minded, Pro Edit offers op- 
tional menus that let you do away with 
key sequences altogether. 

In addition to ASCII text files, Pro 
Edit can open dBase-compatible data- 
base files and show the database struc- 
ture. The keyboard macro record/ 
playback facility is adequate and lets you 
define up to 10 macros. Block opera- 
tions are identical to those in Wordstar 
and use various Ctrl-K sequences to 
mark a block and move or copy it. Pro 
Edit supports the display of up to four 
files in its window, but nothing inhibits 
you from opening another Pro Edit win- 
dow under X. 

Pro Edit performed in a workhorse- 
like manner on normal-sized files, but 
froze up when confronted with a 500- 
kilobyte behemoth. And Pro Edit cannot 
edit binary files. Compiler support is 
one of Pro Edit’s strong points: it knows 
about dozens of compilers and provides 
a full-screen form to specify options, li- 
braries, memory models, and paths. Pro 
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Edit doesn’t have any specific language 
support, nor does it understand how to 
indent C source code. Its “auto indent” 
feature simply returns the cursor to a 
preset position. 

If Pro Edit is light in programming 
support, it makes up for it by being bet- 
ter at word processing functions than 
many dedicated word processors. Pro 
Edit does bold, proportional spacing, 
underline, superscripts and subscripts, 
italics, and multiple fonts. In addition to 
paragraph reformatting, which is also 
offered by the other reviewed editors, 
Pro Edit can reformat your entire docu- 
ment to the currently selected margins 
and font. Pro Edit comes with printer 
drivers for about 400 printers, including 
Hewlett-Packard Laserjet and Post- 
Script printers. Most UNIX editors are 
capable of running the standard UNIX 
spel] utility, but Pro Edit comes with its 
own built-in spell checker. 

Buzzwords International creates pop- 
ular products for the dBase market and 
Pro Edit includes three built-in data- 
base-type functions—an address book, 
calendar, and calculator. Pro Edit allows 
access to e-mail and several other sys- 
tem functions, without leaving the edi- 
tor. Additionally, Pro Edit is strong on 
interoperability and supports platforms 


_ Edix EDT+ nu/TPU 
Emerging Technology Consultants Inc. Boston Business Computing Ltd. a/Soft Development 
2888 Bluff St., Ste. 263 3 Andover Park 11 Red Roof Ln., Ste. 4 
~ Boulder, CO 80301 Andover, MA 01810 Salem, NH 03079 
508-470-0444 603-898-6690 


303-447-9495 


ejg@bbc.com 


uunet !ednor! bbe of 


~ Good macro language. Fast with large 
files. Process windows. Large range 


of supported systems. journaling. 


No built-in programming or compiler 


Faithful emulation of DEC’s EDT 
editor. Clear documentation. Good 


Keyboard mapping uneven at times. 


Excellent interoperability. Four differ- 
ent user interfaces. Automatic error re- 
covery. Easy window resizing. 


No support for file pick lists or multi- 


support. Transient keyboard macros. — No native X support. ple clipboards. No X version. No con- 
No native X support. text-sensitive help. 
8.03 5.22 3.0 


_ HP. IBM RS/6000, Interactive, SCO 
UNIX, XENIX, Sun, Ultrix, among oth- 
ers. Total 20 UNIX platforms, plus 


Cray, DG Aviion, HP, IBM RS/6000, 
SCO UNIX, XENIX, Sun, Ultrix, among 
others. Total 33 UNIX platforms, plus 


AT&T, DG Aviion, HP, IBM RS/6000, 
SCO UNIX, XENIX, Sun, Ultrix, among 
others. Total 40 UNIX platforms, plus 


_ DOS, 08/2, and VMS versions. a DOS version. DOS and GS/2 versions. 
Per CPU, Per user or license manager. Per user or license manager. 
$425 and up. $500 for two-user license. $499 and up. 


Voice mail on a non-toll-free number. 


9.a.m to 5 p.m. EST for 60 days, non- 
toll-free number. Support and mainte- 


9am, to5p.m. EST Monday through 
Friday. Free hotline support for one 


nance contracts available. year. 


including UNIX, DOS, VMS, and IBM’s 
AS/400 environment. 

As a programmer’s editor, Pro Edit 
rates a C+. But if you’re looking for a re- 
placement for vi for general-purpose 
text editing, Pro Edit could be your best 
choice. 


Vedit 

Vedit by Greenview Data has been around 
since 1979. In Peter Norton’s original 
book, Inside the IBM PC, he notes that he 
used Vedit, which is a descendant of 
TECO, DEC’s System 10 and 20 editor. 
Despite its history, and despite its dis- 
tinctive TECO macro style, the $285 
Vedit qualifies as a modern editor be- 
cause Greenview Data has kept pace 
with programmers’ changing needs. 

Vedit produces pure ASCII files, but 
can read and write Wordstar-compatible 
files. By default, Vedit uses arrow keys 
for cursor control, but it can be config- 
ured to use control keys. Vedit has a 
strong keyboard macro facility, which 
allows any number of macros to be re- 
corded and assigned to keys as well as 
saved for future editing sessions. Vedit 
can display 37 windows at once. 

Any file that can fit on your disk can 
be edited by Vedit. Vedit does not edit bi- 
nary files, nor does it include any specif- 
ic compiler support. Support is available 
in the MS-DOS version of Vedit, and is 
planned for a future revision of the 
UNIX version. Surprisingly, Vedit in- 
cludes some help for assembly lan- 
guage programming, because it knows 
the difference between an assembly lan- 
guage comment and the opcode and 
operand fields, and converts the code to 
uppercase letters, while leaving the 
comments in mixed-case. 

Vedit provides basic word-processing 
support, with better indentation than 
most text editors. Like Edix, Vedit rec- 
ommends use of a back-end processor 
for heavy-duty word processing. So 
Vedit is not for the faint-hearted, but if 
you have the time and inclination, it’s 
great for creating off-the-cuff macros. 
The command #s/iw;y!>// will strip 
all the comments from an assembly lan- 
guage file, for instance. 

Vedit isn’t as full-featured as edi- 
tors like Slick, but it is blindingly fast, 
particularly in its MS-DOS version. It 
does everything well, even if it is a lit- 
tle eccentric. If you’re looking for a 
well-supported editor that has charac- 
ter, and you have early DEC origins, 
try Vedit. 


Edix 

Edix by Emerging Technology Consult- 
ants Inc. doesn’t pretend to be anything 
but a hard-core programmer's editor, so 
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Features Abound in Editors 


don’t look for menus in this $425 prod- 
uct. Edix’s strongest asset is its macro 
processor, which could be used to cre- 
ate most of the special features built into 


the other editors. If your idea of a good Feature Edix EDT+ Epsilon ProEdit Slick Vedit nwTPU 
time is spending evenings creating fea- : 
tures, Edix is for you. Arbitrary size screens Yes Yes_—_—sCYsS Yes Yes Yes __—YesS 
Edix uses the cursor pad or control key ASCII table Yes No No Yes Yes SOS 
sequences for cursor control. It only Auten Yes No Yes Yes “ee Yes 
writes ASCII files, unless you manually 
embed eight-bit characters in your file. Calculator No No No Yes ie eS 
Edix includes a simple keyboard macro Column blocking Yes No Yes Yes esi Ves) Yes: 
record and playback command, but pro- Compiler support Yes Yes Yes Yes Yes No Yes 
vides no way to save your keyboard mac- Context-sensitive Help Yes No Yes No Mes. Yes. No 
ros for later sessions. Column, line, and : 
phrase blocking are supported and blocks Filename completion No No Yes No Yes No No 
can be copied between buffers, four of File pick lists Yes No Yes Yes Ves, 5 Yes. No 
which can be displayed at one time. Horizontal scrolling Yes Yes Yes Yes Yes Yes Yes 
Large files present no problem for Incremental search No No Yes No Yes. Yes ~—sYes 
Edix: it loaded a 24,000-line file in about Keyboard reconfiguration Yes Yes _—‘Yes Yes Yes Yes Yes 
ng peer and aah ake wos auth, end Keystroke macros Yes Yes Yes Yes Vos) Vos) Yes 
Oo e other in short order. xX Nas a ; 
maximum line-length of 254 characters, posal: a be m te les = be 
with no support for fixed-length records, Macro language Yes Yes Yes No Yes Nes’ Yes 
which means it cannot edit binary files. Mouse suppor No No No Yes No No Yes 
There is os specific sh uel for compil- Multiple clipboards Yes Yes Yes Yes Yes Yes No 
ers, but Edix supports “process buffers Gia 
in which a program is run with its out- Multiple files Yes Yes Yes Yes Yes Yes Yes 
put saved for later perusal. You can On-screen F-key labels No No No No Yes) 1 No Yes 
write a macro to examine the buffer Overlapping windows No No No No Yes No Yes 
and locate compiler errors. Edix also Procedure tagging No No Yes No Yes NO Yes 
lacks built-in knowledge of any pro- 
gramming language. Pull-down menus No No No Yes Yes Yes Yes 
Edix has the normal word-wrap and Redo (multiple) No Yes Yes No Yes Nov Yes 
paragraph reformatting commands, but Wild card search & replace Yes No Yes No Yes Yes Yes 
suggests that a companion product, Wor- Shell window Yes — No Yes No Yes. Yes. Yes 
dix, be used for word processing. The Tiled windows Yes Yes _—Yes Yes Yes Yes. Ves 
$495 (and up) Wordix isa text formatter Undo (multiple) Yes Yes Yes No Yes Yes No 
like troff, and Edix has built-in macros Word-wrap Yes Yes Yes Yes Yes me Yes 


‘to embed its formatting codes. Edix has 
no special printing support-nor does it 
have special spell-checking support, but 
it can run spel] in a process buffer. 
The original author of Edix, Marc 
Rochkind, developed Edix for DOS and 
made it a study in device and operating 
system independence. Edix, which has 
since been ported to UNIX, runs on 20 
different UNIX platforms and any termi- 
nal supported by the operating system. 
Edix’s obscure user interface and lack 
of built-in support for, well, anything, be- 
lies its heritage as an editor that is easy 
to port and customize to any environ- 
ment. If you work on a terminal that isn’t 
supported by any of the fancier editors 
reviewed here, check out Edix. 


EDT+ 

EDT+ from Boston Business Comput- 
ing faithfully reproduces the DEC VMS 
editor of the same name. EDT+ has 
been called the vi of the VMS world, 
and BBS hasn’t modified or extended it 
to convert it to the UNIX or MS-DOS 
cultures. EDT+ comes with a license 
manager, which is a bonus for an appli- 


76 UNIXWORLD FEBRUARY 1992 


cation like an editor. 

EDT+ creates ASCII files with no em- 
bedded control characters. It uses the ar- 
row keys to move the cursor, but lets you 
rebind control-key sequences-although 
the control keys already have default 
bindings. EDT+ is an emulation prod- 
uct, so it tries to convert your terminal 
keyboard into a DEC equivalent-with 
varying degrees of success-and as for 
keyboard macros, you can bind them to 
any key. EDT+ also has a full suite of 
blocking operations with special com- 
mands for character, word, line, and 
page blocks. Only two windows can be 
open at one time. 

EDT+ places no limitations on file size 
or the number of open files, but only text 
files can be edited. Unfortunately, EDT+ 
does not provide any compiler or pro- 
gramming language support, but is ori- 
ented toward working on system config- 
uration files and other unstructured text 
tasks. EDT+ provides basic word-wrap, 
but doesn’t have any smart indentation 


modes or access to the system spell 
utility. 

On the positive side, EDT+ has exten- 
sive journal and recovery facilities. In 
the event of a system crash, EDT+ can 
use the journal file to regenerate the 
changes to your work. EDT+ can work 
with a communications program (Ker- 
mit, by default) to automatically retrieve 
files from a remote host and then copy 
them back when you're finished editing. 

If you spend most of your time in 
VMS, or have recently made the move 
to UNIX, EDT+ makes a lot of sense. Its 
high price might dissuade you, but its 
use of a license manager compensates 
for its price, somewhat. All in all, itis a 
solid product, but even for VMS users, 
its role as a modern editor is mostly a 
transitional one. 


nu/TPU 

Because nu/TPU by a/Soft is some- 
times billed as a programming environ- 
ment, we had trouble deciding whether 


Whether you're connecting work- 
groups in the same building, different 
buildings or different cities, Arnet’s new 
ClusterPort/S™ can go the distance. 

ClusterPort/S gives ISA, EISA and 
Micro Channel® computers the capabil- 
ity to support workgroups up to 4,000 
feet from the host! Even further via 
modem support to remote locations. 

Each ClusterPort/S consists of a host 
adapter card and up to eight 16-port se- 
rial concentrators connected by a high- 
speed synchronous RS-422 link. As 
many as four adapter cards can be in- 
stalled in a single host, providing sup- 
port for a total of 512 users. 

But ClusterPort/S doesn’t stop there. 


It also goes the distance with the reli- 
ability requirements so critical to 
today’s large systems. 
ClusterPort/S has the nec- 
essary fail-safe architecture. 


systems. Plus Arnet’s legendary service 
and support. All for less than $100 a 

a ARNG, port. And that’s a promise that'll 

R 2 e Pay take you a long, long way. Call 
- wi} Arnet today at 800-800-7927 

It’s the only communication 
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protection and a lifetime warranty. 
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fast becoming an industry legend. 
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the distance with ClusterPort/S. You'll 
get unsurpassed performance and reli- 
ability over a wide range of operating 
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to include it in this review. By and large, 
nu/TPU’s main occupation is providing 
an editing interface for programmers 
and it does an excellent job for program- 
mers who want an intensely flexible en- 
vironment. 

Like EDT+, nu/TPU is likely to appeal 
first to VMS users. At $499 to $5,000 a 
copy, nu/TPU not only provides EDT 
emulation, but also gives you an interface 
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based on Eve, the Easy Versatile Editor. 
Additionally, nu/TPU supports interfac- 
es based on vi and DEC’s WPS word 
processor and runs on more than 40 
UNIX platforms, and OS/2 and DOS sys- 
tems. Tying the various facets of nu/TPU 
together is an underlying library of 105 
built-in functions and the Eve interface 
supports another 121 functions. 

Eve provides a basic editing screen 


Your X-Window System has just opened up new 


vistas. e|X|claim! has arrived. 


A true graphical spreadsheet program for X-Windows, 


eXx|claim! features Motif™ look-and-feel and a full set of 


worksheet capabilities. Keystroke compatibility with Lotus 
1-2-3™ lets you access the full range of 1-2-3 commands, 
and read and write files in their native format. 


e\x\claim! offers complete mouse support, pull down 


menus, multiple windows, dialog boxes, individual cell 
fonts and colors, and file linking, including a “live link” 
to FrameMaker™ for fantastic financial reports. 


Quauiry SorrwareE Propucts 


5711 West Slauson Avenue, Suite 240, Culver City, CA 90230 
TEL: (213) 410-0303 (800) 628-3999 FAX: (213) 410-0124 
EMAIL: uunet!qsp!sales 


Makers of Q-Calc Standard and other award-winning software packages since 1983. 
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with a status display and command line. 
For any type of advanced feature, the 
command line is home. For basic text 
processing and cursor movement, you 
can rely on the key sequences as de- 
fined by your choice of editing interface. 
You'll find the most power in Eve, which 
even allows you to create key bindings 
for nu/TPU’s other interfaces-in this 
sense, vi, emacs, and EDT+ are exten- 
sions to Eve. 

Because it is a text-processing lan- 
guage, you can accomplish almost any- 
thing in Eve. It doesn’t support color 
displays, but its journal features, multi- 
ple file editing, ability to attach multiple 
functions to a single key sequence, and 
history command make it attractive. 
Nu/TPU also runs under X Windows, 
but has no specific X support and is lim- 
ited to the window size set when you 
start the editor. You can also run compil- 
ers from within nu/TPU, but it does not 
provide native indentation support. On 
the plus side, you can compile nu/TPU 
procedures, which provide the basis for 
a custom interface to your compiler. 

As with Edix, you have to be willing to 
take the time to learn and customize 
nu/TPU. As with EDT+, you would be 
more likely to want to make the effort if 
you have a VMS background. But of all 
the products reviewed, nu/TPU offers 
the best interoperability across environ- 
ments and would seem to have a future 
in open systems. 


Wrapping it Up 

The reviewed products offer diverse 
choices. Implicit in all of them is the 
viewpoint that vi is living in the past. 
The same could be said about emacs, 
but both the Free Software Foundation, 
with its GNU version, and Unipress, 
with its commercial version, have updat- 
ed emacs for X. 

For programmers, choosing among 
the reviewed products is difficult. We 
could recommend all of them, (except 
for SpeedEdit) because one could offer 
the right mixture of features for your 
particular environment. For instance, 
both nu/TPU and EDT+ must be taken 
seriously by VMS folks. And as a spe- 
cialized C programming tool, Epsilon is 
a good choice. Or if you don’t want to in- 
vest a lot of time in learning an editor, 
you might prefer Pro Edit. But if it’s fea- 
tures and ease of use you want-even if 
you're not a programmer-Slick is our 
preferred choice. 


Editor-at-Large Rick Farris is a regular 
reviewer for UNIXWORLD and a consultant 
working with high-tech companies in the San 
Diego, Calif. area. He can be reached on the 
Internet as rickf@uworld.com. 
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Island 


Graphics 
Grapples 


Along 


By Ray Swartz 


Release 3.0 makes Island 
Write, Draw, and Paint more 
powerful than before, albeit 


with a few flaws 


hy Island Graphics didn’t 

make its 3.0 release of Island 

Write, Draw, and Paint (WDP) 

stronger is a mystery. Al- 

though it’s easy to use and capable of 
producing small documents such as 
newsletters and company reports, it ne- 
glects some fine points that you would 
expect from a third release, including a 
table generator and the ability to make 
graphic objects flow with text. The good 
news is Island Graphics says it will ship a 
3.1 release next month to fill in these gaps. 
We first reviewed WDP in 1989 when 

it was available from Sun Microsystems. 
At the time, Sun remarketed the product, 
touting it as the first Open Look business 
software-except it only ran under Sun- 
View. Today, if you're considering the $995 
WDP as an inexpensive desktop publisher, 
you have to weigh what is currently avail- 
able against what Island Graphics is go- 
ing to make available. If you’re a Sun 
Open Windows shop, the March release 
is only weeks away. However, if you're a 
Motif shop, your port might not be avail- 
able until the third quarter. A fee will be 
required to upgrade to 3.1, but Island 
Graphics would not disclose its amount. 


rporate 


Standards 


To its credit, WDP has un- 
dergone significant upgrades 
since the Sun version. WDP 
now supports color text and 
graphics, multiple languag- 
es, table of contents and in- 
dex generators, and network 
licensing. WDP is also easy 
to learn-you can become pro- 
ficient in a matter of hours, 
as opposed to the days and weeks it can 
take to learn Interleaf Inc.’s Interleaf 5 
and Frame Technology’s Framemaker, 
the UNIX publishing heavyweights. For 
example, after spending 30 minutes to 
learn the basic skills, you can write text 
and change fonts and type style. WDP 
also has solid drawing and painting tools 
that you can use to incorporate and edit 
line art, logos, and images from scan- 
ners and video systems, but it lacks 
more sophisticated drawing and paint- 
ing features, such as isometric scaling 
and contrast editing. 

WDP is priced right—markedly less 
than the $2,500 base price of Interleaf 
and Framemaker, and comparable to 
Elan Computing’s Avalon Publisher (see 
the “Low-Cost Publishing for the Masses” 
review, June 1991 UNIXWORLD), although 
Avalon sells for $695 in its standalone 
version, and $995 for a license manager 
version. But when compared to Clarity’s 
Rapport ($895) and Applix’s Asterix 
($1,190), both of which offer e-mail and 
spreadsheet modules as well as what 
WDP offers, WDP’s edge disappears 
(see the “New Age Office Automation” 
review, December 1991 UNIXWORLD). 


PRODUCT REVIEW 


The three parts of Island Write, Draw, and Paint allow you to create 
full-color documents with distinct graphic elements. 


Clouding the selection further are the 
pending releases of Xerox’s Ventura and 
Wordperfect’s graphical user interface 
version of its word processor. 

WDP provides a great deal of applica- 
tion interoperability through its support 
of import and export of text and graph- 
ics in numerous file formats, including 
Framemaker, Interleaf, Microsoft Word, 
Wordperfect, Lotus 1-2-3, Hewlett-Pack- 
ard Graphics Language, CGM, TIFF, 
and four flavors of PostScript. Not only 
can it talk to PostScript printers, but it 
supports HP’s Laserjet and Paintjet 
printers, which are traditionally neglect- 
ed by most UNIX products. In addition, 
by offering full-color text and graphics, 
WDP supports the growing number of 
color laser printers now available. 

WDP also offers some solid writing 
tools: automatic table of contents, index, 
and footnote generation; user-defined 
dictionaries; and document profiling 
with author, revision history, and other 
tracking information. 

But you have to weigh your needs 
against WDP’s shortcomings. Its big- 
gest problem is that the containers, in 
which text and graphics are placed as 
separate elements on a page, are not 
connected to each other, but to the page 
they are placed on. If the text moves, the 
containers don’t. Completely absent 
from WDP 3.0 are support for macros, 
multiuser file locking, and a thesaurus. 

We tested WDP on a Sun SPARCsta- 
tion 2 with 16 megabytes of memory 
and a 19-inch color monitor. We loaded 
the software from CD-ROM using the 
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system’s extract unbundled script. 
The entire operation-from flipping the 
CD-ROM into the drive to unlocking the 
software-required fewer than 30 min- 
utes and went smoothly. 


Three Islands 

WDP is not a single program, but three 
interrelated applications: IslandWrite, 
IslandDraw, and IslandPaint. Write does 
the obvious: word processing. The dis- 
tinction between Draw and Paint is that 
Draw creates geometric line drawings 
and Paint creates free-form, bit-mapped 
images. All three components have the 
same basic interface, which is a large 
work area with menu buttons along the 
top. WDP runs on the X Window System 
and is available for various OSF/Motif 
ports as well as Sun’s Open Windows. 

When you start it, IslandWrite presents 
a blank page with 11 buttons along the 
top and a tool palette on the upper right 
of the working area. The buttons control 
most document manipulation functions 
and give you access to pulldown menus, 
many of which have additional menus or 
produce dialog boxes. The tool palette 
controls your actions inside the text win- 
dow: entering text, drawing lines, creat- 
ing containers, linking or unlinking 
containers, changing a container’s shape, 
or undoing the last command. 

Entering text is as simple as choosing 
the “text” option on the tool palette and 
typing. There are two ways to change 
font or point size: you can bring up slide 
menus from the Text menu or, using a 
function key, enter the size or text at- 
tribute from the keyboard. 

The layout of a page involves setting 
attributes-text styles, page size, margins, 
orientation, number of columns-and posi- 
tioning one or more containers. Page at- 
tributes can be set for an entire document 
or different layouts can be used on indi- 
vidual pages. In addition to creating 
page layouts, you can assign attributes 
to paragraphs, such as justification, line 
spacing, indents, and first character 
treatment. Paragraph formats can be 
named and any change to a named for- 
mat will update any paragraph using it. 
This is a handy feature that is found in 
most publishing packages. 

To put graphics into an IslandWrite 
document requires the use of a container. 
Containers are placed on a document 
page and each has a specific size, shape, 
and style. Text or graphics created with 
IslandDraw or IslandPaint are then 
placed inside the container. A container 
is separate from the surrounding text, 
which always flows around its edges. In- 
dividual containers, which can be created 
in any shape, provide a good deal of for- 
matting flexibility because they can be 
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linked so text continues from one to the 
other. Conversely, containers themselves 
do not repaginate-they are stuck on a 
page unless you specifically move them. 

In addition to defining attributes, an 
entire document can be formatted by 
creating a master page. Any containers 
placed on the master page will appear on 
all the pages in the document. A single 
document can have more than one mas- 
ter page. 


Advanced Features 
Quality reference documents generally 
require a table of contents, an index, and 
footnotes-WDP has automated the pro- 
cess of creating all three with their own 
dialog boxes. You generate a table of con- 
tents or index of a single document or 
group of documents by marking desired 
entries in the text and assembling the ta- 
ble. Footnotes can be put at the bottom of 
the page or at the end of the document. 
The spell checker comes with a de- 
fault dictionary that you can customize 
with your own entries, or you can create 
an unlimited number of custom dictio- 
naries to use simultaneously with the 
default dictionary. When the checker 
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~ contact ; sland Write, Draw, & Paint — 
INFO {sland Graphics Corp. 
4000 Civic Center Dr., 4th Fir. 
San Rafael, CA 94903-7413 
800-255-4499 or 415-491-1000 
: info@island. com 


Inexpensive and easy to use. Can 
fread, write, and print in several dif- 
ferent formats. Full-color capability, 


pees CAS Graphic objects don't flow with 
text. Does not have a table genera- 
tor, user-definable keyboard mac- 
-f08, or a formula editor. 


VERSION 30 


Sun, HP, Digital Edulpment Corp., 
IBM RS/6000, Silicon Graphics Iris 
and Indigo, Sequent, Sony RISC, 
ees _ The Santa Cruz Operation Open 
Desktop, MIPS, Motorola, Apollo, 
Serres and |SPARC-compatibles. 


SYSTEMS 


Go Floating license or pr CPU. 


$995 for WDP. $695 ‘or Draw and 
Paint only. - 


10am. to8 p.m. “ESN, Monday 
through Friday, toll-free number or 
via e-mail. A newsletter is available 

as s part of the a contracts. 


TY 90cdays on media. 


finds an unknown word, it highlights 
the text and suggests alternatives. A 
mouse click corrects the word. Island- 
Write does not have a thesaurus. 

One interesting feature of Island- 
Write is its ability to merge a document 
with information stored in a data file in 
IslandWrite, Wordperfect, Informix, or 
another format that you have specified. 
The obvious use for this is mail-merge, 
but its capability isn’t limited to that and 
merged documents can be printed or 
displayed on the screen. 

If black and white doesn’t meet your 
needs, WDP allows you to change the 
color of anything in your document. 
Separate colors from IslandWrite’s pal- 
ette of 50 colors can be selected inde- 
pendently for text, rules, and container 
fills. Using sliders in the color dialog 
box, you can also create your own colors 
from the 16.7 million possible. 

Developing sophisticated documents 
requires the same kind of management 
as source code, because you need to 
keep track of authors, dates, revision 
history, and many other items. Island- 
Write’s document profile allows you to 
store this information as part of the doc- 
ument itself. 

Two important features are missing 
from IslandWrite: one is an automatic ta- 
ble generator and the other is an equa- 
tion generator. As it stands, creating a 
table requires you to draw lines to sepa- 
rate the rows and columns. And for 
equations, all you get is a set of Greek 
and mathematic characters. Island 
Graphics says it will add a table genera- 
tor in its WDP 3.1 release. It also says it 
will soon introduce a new product, Is- 
landEquation, priced at $495. 

WDP does not support real-time, or 
dynamic, linking between its own mod- 
ules or other applications. Changes 
made in the Draw and Paint modules 
must be manually updated in the Write 
module, or linked via an include file on 
disk. Additionally, WDP does not have 
any special book features, such as the 
multiple document formatting features 
available in Interleaf. 


Do-it-Yourself Graphics 
IslandDraw and IslandPaint are similar 
in design and operation. The main dif- 
ference is that IslandDraw concentrates 
on geometric shapes and IslandPaint is 
more of a free-form paint tool. Island- 
Draw views each shape as an object and 
IslandPaint treats everything as a collec- 
tion of pixels. Like IslandWrite, both Is- 
landDraw and IslandPaint start up with 
an empty page and a tool palette. 
IslandDraw’s tool palette offers 12 
drawing shapes, including straight lines, 
bezier curves, circles, squares, arcs, 
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regular and irregular polygons, free-hand - 
lines, text, and a cut-and-paste, or knife, Features Comparison Table 
tool. The palette also allows object rota- : 
tion, and the selection of fill patterns, 


foreground and background colors, and Island Write Elan neat 
line style and width. Objects can be Draw, & Paint ealon Pobistar aeriewtS © Estancia 
grouped together, scaled up or down, ee 
aligned, and made to snap to a grid. Version Number 3.0 2.0 5.0 3.0 
For the most part, what each drawing 

selection does is intuitive, meaning that User Interface : 
the square makes a square and the curved oie 0 ee a 
line draws arcs. For those features that iocinentaers Yes Yes No ses 
are not obvious, a bit of playing or a Window scrollbar controls Yes Yes Yes Yes 
quick look at the manual is enough to Programmable keyboard (dif sets) No No Yes Yes 
figure out what they do. Creating block Multidocument clipboard Yes Yes Yes Yes 

: : ¢ Open Look Yes Yes Yes Yes 
diagrams is easy with IslandDraw. We OSF/Moti Yea ne fe ‘e 


produced a four-level UNIX directory 
tree using rectangles, ellipses, text, and Word Processing 
arrows in fewer than 10 minutes. 


Sag 3 Underlining and strikeout Yes Yes Yes Yes 
IslandPaint’s palette also contains 12 Undo pass Yes Yes No Yes 
painting tools, which are essentially the Thesaurus No Yes NA No 
same as those in IslandDraw. The differ- Spell checker Yes Yes Yes Yes 
ences are minor: bezier curves are re- Maximum number active dictionaries 10 1 127 NA 
placed by a paint brush and the knife ian Catt sa ie bis vs hs 
tool is replaced by a fill tool. Because Is- ate and replace ag Yes Yes Yes 
landPaint deals with pixels, selection is Footnotes Yes Yes Yes Yes 
done either with a rectangle or a free- _ Index generation _ Yes Yes Yes Yes 
hand select tool. Once a region of the Table of contents generation Yes Yes Yes Yes 
screen has been selected, it can be rotat- Automated table generation No Yes Yes Yes 
post get, gh Bog Bin delete d, or copied to Mathematical formula editor No No Yes Yes 
IslandWrite, IslandDraw, or another 
part of the IslandPaint canvas. Island- Formatting Controls 
Write also offers the full line of text Document templates vee Yes Yes Yes 
fonts, styles, sizes, and justifications. If Automatic numbering Yes Yes Yes Yes 
you've ever used MacPaint, you will like- Nested format controls (para/in/para) No No Yes No 
ly be very comfortable with IslandPaint. Zig-zag text flow around objects Yes Yes Yes No 
While IslandWrite has a character Text flow across non-adjacent pages Yes Yes No Yes 
: its 3 Graphics float with text No Yes Yes Yes 
size limit of 72 points, IslandDraw and Separate formats for different pages Yes Yes Yes Yes 
IslandPaint go all the way up to 800 points. Kerning controls Yes Yes Yes Yes 
One impressive aspect of the draw and Extensive vertical justification No Yes Yes Yes 
paint tools is color. It was great fun to in- Globally reformat tagged text Yes Yes Yes Yes 
termix fill patterns with different colors Konline peoniteg 3 ten a 
to e reate striking AS RS Being able to Fully scaleable fonts Yes Yes Yes Yes 
write and draw in color is a nice addition. Maximum point size 72 1,000 200 400 
Support and Documentation Graphics 
WDP’s documentation comes in three Freehand drawing Yes No Yes Yes 
paperback manuals, one for each tool. Rotate object to any degree Yes No Yes No 
The format is the same for each: a menu- Undo function Yes Yes Yes Yes 
sc wasmassenib’ eaiels epounng Suarem lacie Auomatealy so abeto are tes tes tes fs 
. ° (= 
of how something is done. Each manual Stalesfcrons graphics Yes Yes ti Yes 
also contains a short tutorial, a glossary, a Shared content graphics No No Yes Yes 
description of the start-up file commands, Imports bit-mapped images Yes Yes Yes Yes 
and various other appendixes. The books PostScript interpreter Yes Yes Yes Yes 
are clearly written and well-indexed. : 
Island Graphics offers 30 days of free —— 
phone support via an 800-number. After Shareable network licenses Yes Yes Yes | Nes 
30 days, you have two options: the Pre- Multiuser fe locking No Yes Yes Yes 
mier support or Platinum update plan. Ker - = = on 
: ; + Mail-merge utility Yes Yes No No | 
Premier support provides unlimited sup- Color text and graphics Yes Yes Ye ee 
port; plus discounts on updates and new Automatic book formatting No No Yes No 
software. Platinum is Island’s highest level Support for CALS and SGML No No Yes No 
of support: in addition to getting every- ppltneiay aha C ie a be 
: : : 0 eS eS 
thing Premier support offers, Platinum Single-user price $995 $695 $2,500+ $1,495 
gives you free updates, new versions, Floating license price $995 $995 $2,500+ $2,500 


and trade-in rights. Premier support costs 


$195 per year and Platinum costs $495 eee ster 
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ONboard and Brumby intelligent your way to easy UNIX connectivity. 
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light bulb. But we didn't stop there. East Coast 800.729.2342 
Performance with ease West Coast 800.347.7979 


We also made configuring terminals 
and printers, and maintaining multiuser 
systems an incredibly simple task. 
Without sacrificing any of the 
performance or features our boards 
have become famous for. It will 
change the way you use UNIX. 


Better still, EASY is free with each of 
our boards. Turn on a light today. 
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per year. If you sign up for Platinum sup- 
port, the upgrade to 3.1 is free. 

There are two ways to license WDP. 
You can buy a single-CPU license that 
only allows the software to run on one 
machine or you can get a floating net- 
work license. When WDP is run without 
a valid license—as a demonstration copy 
or without a network token available- 
you are offered the chance to run it in 
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demonstration mode, in which you can- 
not save files or print documents. 


The Good, Bad, and the Bothersome 

In the two years since its initial release, 
WDP has become a much better product 
and its feature set has grown tremen- 
dously. As it stands, the product is a solid 
publishing system that can handle the 
needs of most small- to medium-sized 
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My Primary Job Function 

- Corp. or Fin. Mgmt. 
MIS/DP Mgmt. 
Office Mgmt./Admin. 
Telecommunications 
Systems Integration 
Design or Dev. Eng. 
Prog./Software Dev. 
Research/Analysis 
Marketing or Sales 
Purchasing 
Mfg./Production 
Distribution 

- Education/Teaching 

- Consulting 

- Gov./Public Amin. 

Other: 

- Technical Staff/Engineering Support 
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businesses. The only caveat is that if 
your needs require much table or equation 
generation its usefulness is weakened. 
While the graphical interface is pleas- 
ing to the eye and easy to use, it can also 
get in the way. You may find the need to 
constantly click on the tool palette both- 
ersome. This is also why the lack of 
user-defined macros is so noticeable. 
Because WDP is comprised of three 
interrelated tools, you will often have 
more than one of the WDP tools open at 
the same time, which quickly crowds 
“even a 19-inch monitor with windows, 
menus, and dialog boxes. Because the 
tools all look alike, it gets difficult to keep 
track of which menus and boxes go with 
which window and we clicked on the 
wrong button more than once as a result. 
By far, the most serious problem with 
WDP involves containers-in IslandWrite, a 
container stays on the page where it is 
placed, regardless of what happens to the 
underlying page. If you put a container 
on page four and then delete page three, 
the text on page four moves over to page 
three, but the container stays on page four. 
Containers must be moved by hand, a 
serious shortcoming if you have to repo- 
sition all the containers in a large docu- 
ment just because you removed a page. 


Buy Two or Get the Whole Set 

There are two ways to buy WDP. You 
can get all three applications for $995 or 
you can purchase just IslandDraw and 
IslandPaint for $695. IslandWrite is not 
available in a standalone configuration. 

WDP is available worldwide by distrib- 
utors and value-added resellers. In addi- 
tion, Island Graphics has bundling arrange- 
ments with several hardware vendors in 
which WDP is included as part of the hard- 
ware’s standard distribution. WDP is also 
available on some leased UNIX hardware-— 
for example, WDP comes on all Sun ma- 
chines leased from Leasametric Inc. 

If you like your current word proces- 
sor, but would like to add graphics, you 
can get just IslandDraw and IslandPaint. 
Using their various input and output for- 
mats allows you to add graphics to most 
industry-standard word processors. If 
your company doesn’t currently have a 
desktop publishing system, or is look- 
ing for a change, WDP deserves evalua- 
tion. We’d probably say it would deserve 
a lot more than that if its graphics ob- 
jects automatically flowed with text, so 
maybe you should wait until release 3.1 
is available before trying WDP 


Ray Swartz is the founder and President of 
Berkeley Decision/Systems, a firm specializing 
in C and UNIX training. He is the author of 
two books and writes the monthly “Answers to 
UNIX” column. 
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STANDARDS Update by Frank Hayes 


Back to the Drawing Board for 
System Administration 


eveloping official standards is a 
Ll) chicken-and-egg problem. How 
can any committee define an offi- 
cial standard if there is not a widely used 
de facto standard to base it on? And how 
can good, workable de facto standards de- 
velop without independent specifications 
that will guarantee those standards will 
be free from control by a single vendor? 
It’s a problem that official standards 
organizations have faced repeatedly in 
trying to define independent standards 
for UNIX and UNIX-like operating sys- 
tems. An international project called 
Posix has been working to do just that for 
several years, under the auspices of the 
International Standards Organization 
(ISO); the American National Standards 
Institute (ANSI), the official U.S. stan- 
dards group; and the Institute for Electri- 
cal and Electronics Engineers (IEEE). 
The task is sometimes simplified when 
widely used de facto standards do exist. 
For example, most commercially available 
versions of UNIX conform to the System 
V Interface Definition (SVID), a specifi- 
cation developed by UNIX System Labo- 
ratories as a base definition for what 
functions application programmers can 
expect at the programming level. That 
made SVID the logical starting point for 
Posix standards committees that need- 
ed to create an independent definition. 


Too Many Cooks 
Sometimes it’s much more difficult—as it 
is in the case of graphical user interfaces 
(GUIs). At least two UNIX GUIs are cur- 
rently battling for dominance in the mar- 
ketplace. The two GUIs—Open Look and 
Motif—are incompatible, which raises 
the question of whether the Posix commit- 
tees should adopt Open Look, Motif, 
both, or neither? Or should the Posix 
standard recognize that most GUI users 
are actually working with non-UNIX sys- 
tems such as the Apple Macintosh and 
PCs running Microsoft Windows? When 
two or more de facto standards are still 
fighting it out, how do you pick a standard? 
Most difficult of all is a case in which 
there’s not one, or a even few, but many 


incompatible approaches to 
a problem. A perfect illustra- 
tion comes from IEEE 1003.7, 
the Posix working group 
charged with developing 
standards for UNIX-style sys- 
tem administration. Unlike 
programming interfaces for 
applications and GUIs, sys- 
tem administration is a broad 
and very diverse field. The 
Posix system administration 
group gave itself the im- 
mense task of defining how 
to properly run UNIX and 
UNIX-like systems of all 
kinds, from individual work- 
stations to large-scale heter- 
ogeneous networks, includ- 
ing tools—programs that perform certain 
system administration functions—and 
techniques—the ways those tools are used. 
After two years of work, and despite the 
efforts of the working group’s members, 
the Posix system administration group ad- 
mitted failure. The job of defining UNIX 
system administration was simply too 
large and too broad for a handful of stan- 
dards committee members to solve. 


The Ingredients of a Successful Standard 
Successfully specifying a standard de- 
pends on several essential elements. 
First, there must be existing practice or 
products; that is, someone must have ac- 
tually created something that can be 
standardized. Second, there must be a 
body of knowledge and expertise so that 
a standards group can judge potential 
standards—what’s missing and needs to 
be added, what’s too specific and needs 
to be broadened. Making those judgments 
is difficult when it comes to computer 
standards, because they can’t be judged 
solely against a theoretical ideal of what 
would make the best of all possible com- 
puter systems. Instead, standards must 
match currently available systems as 
closely as possible so that they will be 
embraced by both users and vendors. 
By these criteria, system administra- 
tion is an unlikely candidate for an inter- 


national standard. It’s not that there isn’t 
existing practice—in fact, almost every 
computer system, UNIX or non-UNIX, 
requires some level of administration, 
whether it’s an individual PC user backing 
up a hard disk, or a data center staff run- 
ning an IBM mainframe. However, sys- 
tem administration is currently far from a 
straightforward set of solved problems; 
it’s more akin to an art than a science. Few 
system administrators are fully trained 
when they take on the task and instead, 
learn much of the job by trial and error. 
Even those who have mastered their own 
systems may be baffled by system admin- 
istration problems that show up on other 
systems-or new quirks that appear on 
their own systems when they add a new 
software or change a characteristic. 

If that’s true, why did the Posix project 
attempt to standardize system administra- 
tion? In simple terms, it was because of 
popular demand. Computer systems buy- 
ers wanted the Posix standards because 
they hoped such standards would make it 
easier to match hardware and software, to 
connect computers, and to move software 
from one computer to another. In other 
words, users hoped standards would 
make computers easier to maintain. 

Users also hoped the Posix standards 
would make UNIX-based computers 
easier to use and administer on a day-to- 
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day basis. This simplification would be a 
big plus, because if system administra- 
tion was more of a science and less of a 
black art, it would be easier to train sys- 
tem administrators and they could do 
their work with greater certainty. They 
could also concentrate their efforts on 
making their systems work better, in- 
stead of spending much of their time 
just trying to keep the computers going. 


Making People More Portable 

With standardized system administra- 
tion, it would also be possible for a system 
administrator who is expert on one com- 
puter system to quickly adapt those skills 
to other systems, just as an experienced 
driver can handle a compact car or large 
truck, and an experienced cook can make 
a meal over a campfire or in a modern 
kitchen. If the same basic tools, terminol- 
ogy, and techniques could be used on all 
computers, system administrators could 
handle anything from small single-user 
systems to wide-area networks made up 
ofmany computers from different vendors. 

In short, the hope was to make system 
administrators as portable as application 
software. For UNIX customers, it would 
guarantee a short system-administration 
learning curve when a new computer 
was installed and a larger supply of well- 
qualified administrators. For system ad- 
ministrators, standardization represent- 
ed a trade-off: although they might have 
to learn some new techniques, in the end 
they’d be able to apply their knowledge 
on many different computer systems. 
The idea sounded great, and theré was 
clearly a need-and a demand-for better, 
easier system administration. Thus, the 
Posix system administration standards 
committee went to work. 

Unfortunately, specifying a standard 
isn’t as simple as recognizing a need. 
While UNIX buyers certainly wanted 
easier system administration, there was 
a significant knowledge gap. No one 
knew for sure what “better” or “easier” 
system administration might be, or even 
which tools and terms should be kept 
and which should be changed. 

Of course, there were existing soft- 
ware tools and system administration 
techniques. Often, though, there were 
subtle differences in the way utilities op- 
erated, and differing de facto standards 
for the ways a UNIX system’s directory 
structure should be set up. Thus, ad- 
ministering a BSD-based UNIX system 
is noticeably different from administer- 
ing one that uses System V. 

Another problem was the fact that 
system administration is an area where 
computer system vendors like to differ- 
entiate themselves by adding special- 
ized utilities or approaches-for example, 
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IBM’s SMIT, AT&T’s FACE, and The 
Santa Cruz Operation’s Sysadmin Shell. 
Even UNIX systems that are similar 
enough to run some of the same binary 
software today use different approaches 
to system administration. 

That wasn’t the worst of it: not only 
were vendors consciously trying to 
create many different approaches to 
system administration, but the Posix 
working group concluded that none of 
those approaches was really worth mak- 
ing into an international standard. Two 
years ago, when the working group sur- 
veyed existing system administration 
approaches, most were intended for sin- 
gle machines, although more and more 
UNIX-based systems are networked. It 
makes sense that if a computer system 
consists of many workstations linked by 
a network, system administrators would 


ystem 
administrators need 
specific skills for each 
version of UNIX 
ERS 


want to use the same tools and tech- 
niques to administer it as they would 
use on a large single-machine system. 
No existing set of system administration 
commands would fill that bill, however. 

That situation sent the system admin- 
istration working group on a trek into 
the largely unexplored area of object- 
oriented system management. When 
the working group emerged, it had de- 
veloped an almost completely new set of 
commands that would be consistent 
across a wide range of systems. There 
was just one major drawback: the new 
commands were almost completely dif- 
ferent from all existing practice. 

Not surprisingly, that didn’t sit well 
with the people who use computers—and 
who wanted to be able to adopt the new 
standards. When a formal standard is 
being developed, drafts are created for 
review by users, vendors, and other 
knowledgeable individuals. Eventually, 
those reviewers make comments and 
recommendations, and even vote on 
whether a draft standard should be 
adopted. Reaction to the Posix system ad- 
ministration work came swiftly. Working 


group members were accused of invent- 
ing completely new, thoroughly untested 
ways of doing system administration and 
trying to force those new ideas down the 
throats of UNIX users. Worse still, some 
of the major problems in administering 
large, multimachine computer systems, 
including interoperability, were still un- 
solved by the new approach. 

In simple terms, regardless of wheth- 
er the new ideas were good, they were 
controversial, unpopular, and incom- 
plete. The Posix effort to create system 
administration standards had failed. 


Take Two 
Fortunately for both potential users and 
the Posix system administration work- 
ing group, the group wasn’t alone. Seeing 
problems with several different Posix 
working groups, the Posix steering 
committee established a Project Man- 
agement Committee (PMC). One of the 
first working groups to be reviewed by 
the PMC was the systems administra- 
tion group. The review, combined with 
the group’s own decision to narrow the 
focus of its work, has put the group back 
on track. The system administration 
group is now aiming at standardizing 
specific tasks that system administra- 
tors have to perform, such as managing 
software and the user environment. 
The working group will also get the 
benefit of projects by several other groups 
that have begun to tackle some of the 
difficult problems of system administra- 
tion over the last two years. Both the Open 
Software Foundation and UNIX Interna- 
tional are working to create standards 
for large-scale system administration. 
X/Open has a Systems Management 
working group; several Open Systems 
Interconnection network management 
groups are working on interoperability 
problems; and the Usenix Association 
sponsors an annual conference on 
Large Installation System Administra- 
tion. Much of the work of these groups 
will eventually be available for the Posix 
working group to consider for adoption. 
Was the Posix group’s mistake that it 
bit off more than it could chew? Perhaps, 
but the working group was really just try- 
ing to fulfill its charter. The real problem 
may be that there are still some things 
that are not meant to be standardized—at 
least not yet. Unfortunately, although 
standards hold great promise for solving 
many computer-system problems, not all 
problems can be solved through a stan- 
dards committee. Until more system ad- 
ministration approaches have been tried 
and tested on a wide range of systems, 
it’s an area that simply won't be ready for 
standardization, no matter how much 
users want or need it. 
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The application generator and 4GL with transparent 
distributed processing facilities. 
Amazing object-oriented 
application building capabilities 
The SuperNova application generator represents a new 
approach to software development. Until now, software 
tools have helped us with some aspects of the building 
process. SuperNova goes all the way. 
SuperNova allows you to paint the complete user 
interface and describe the database in full detail. 
SuperNova allows you to create the application 
logic with a combination of painting and zooming into 
the application details. The complete development can 
be completed by this process without any need for 
procedural programming. 


Works with your existing database 
or with flat files 


SuperNova applications can run with several industry 
standard database packages. SuperNova interfaces to 
these database packages with no modification to the 
application. Changing the database type is possible 
without any change to the application itself — the 
ultimate in database independence. 

SuperNova can work with your existing database, including Informix, 
Oracle and flat ASCII files. (Ingres and Sybase interface available soon). 


An excellent user interface 


SuperNova has a remarkably sophisticated user interface. SuperNova is 
easy to use for the creation of window-oriented systems, even on plain 
CRTs! The use of mouse, color and scroll bars is also available on the Sun 
workstation, X-windows and pc’s. 


Ultimate portability 


SuperNova applications can be run on other hardware environments or 
operating systems without modification. The complete user interface 
updates itself automatically to the target environment. 


A powerful library 


SuperNova is also available as a program library interface, allowing you to 
create your own programs using a procedural language such as C, while 
using SuperNova to create the user interface. Every SuperNova command 
is available through the library interface, making huge data processing jobs, 
large simulation models and realtime applications possible. 


Referential integrity and transaction control 


SuperNova has automatic referential integrity features built in at the level 
of its data dictionary. Transaction processing is available on multi database 
transactions. 


UNIX™, AIX™, NOVA™, ORACLE™, UNIFY™, INFORMIX™, XENIX™, 

and MS-DOS™, APPLE™, VAX/VMS™, and ULTRIX™, and SUN™ are 
trademarks of AT&T Bell Laboratories, IBM, Four Seasons Software Inc., Oracle 
Corp., Unify Corp., Informix Software Inc., Microsoft Corp., Apple Computer Inc., 
Digital Equipment Corp., and Sun Microsystems Inc. respectively. 
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Full distributed processing facilities 


SuperNova developed applications can run in a distributed mode on a 
network consisting of various system types. Database tables and data 
processing functions may be distributed. In this mode, the complete network 
is available as one virtual computer system. 


SuperNova is available now 


All these features are not a future ideal picture but the reality today. Nova 
is available now on a large number of Unix systems, on Xenix, Aix, Ultrix 
and others. It is available on VAX-VMS and MS-DOS. 


What SuperNova does for you 


SuperNova enables you to diminish your backlog of software development. 
The increase in productivity, reduction in maintenance costs, the ultimate 
portability and the low cost, represents a 100% return of your investment 
within the development of a single application. Your applications look better, 
and give the application builder the power of using windows, color and 
mouse without getting involved with the tedious details. 


SuperNova brings you the features you always 
dreamed of but did not expect now. 


Four Seasons Software 
2025 Lincoln Highway 
Edison, NJ 08817 
Phone: (908) 248-6667 
Fax: (908) 248-6675 
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There’s only one way to get around out here. 


OS2 VERSION 


NOW AVAILABLE! 


a sieplenedtation 
in the industry. 


SUPPORTS NES! 


NetWare 


No matter who or what 
your PC needs to com- 
municate with, there’s 
nothing like PC/TCP 
Plus. It’s not only the 
fastest, but also the most 
comprehensive TCP/IP 
implementation in the 
industry. And PC/TCP 
Plus has NFS™ access 
built right in. 


Providing connectivity 
to other PCs, minicom- 
puters and mainframes, 
PC/TCP Plus communi- 
cates over Ethernet, 
Token Ring and StarLAN 
networks with operating 
systems ranging from 
UNIX and VMS to VM 
and MVS. And you can 
forget hardware incom- 
patibility; PC/TCP Plus 


PC/TCP* rus 


NFS Server 


: Micro VAX 


supports the largest 
selection of LAN inter- 
faces in the business.* 


From around the world 
to around your office, 
now your PC can trans- 
fer files, send and receive 
electronic mail, emulate 
VT100, VT220 and IBM 
3278 terminals, access 
NFS servers, and much, 
much more. VINES™ 
and NetWare™ users will 
appreciate PC/TCP’s full 
compatibility, as will cus- 
tomers of Oracle’s dis- 
tributed PC database 
products. And with our 
Development Kit, 
including a Berkeley 
Sockets library, you have 
all you need to produce 
custom applications. 


IP Router 


“Unisys 


[BM Mainframe 


So, the next time you 
want to get from here to 
there, get PC/TCP Plus, 
the TCP/IP implementa- 
tion that gives you a 
whole new perspective 


on network communica- 
tion. Call us at 

(617) 246-0900 for more 
information. 


PC/TCP is a registered trademark of FTP 
Software, Inc. 

VINES is a trademark of Banyan Systems, 
Inc. 

NetWare is a trademark of Novell, Inc. 
NFS is a trademark of Sun Microsystems, 
Inc. 


FTP Software, Inc. 

26 Princess St. 

Wakefield, MA 01880-3004 
Phone: (617) 246-0900 

Fax: (617) 246-0901 
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*PC/TCP Plus supports interfaces from Acer, Allied Telesis, Apricot, AT&T, BICC, DEC, D-Link, DSC, Excelan, Gateway Communications, 
IBM, IMC Networks, Intel, Interlan, Longshine, MCAssociates, National Semiconductor, Novell, Proteon, Schneider & Koch, Scope, 10Net, 
3Com, Tiara, Torus, TRW, Ungermann-Bass, Univation, Western Digital and YCS, in addition to the ASI, NDIS and Packet Driver specifications. 


CIRCLE NO. 169 ON INQUIRY CARD 


DIANNE BENNETT 


lot of people have heard of the Internet in 
the last few years. Some have heard that 
it’s the biggest computer network in the 
world. Or that it’s one of the fastest grow- 
ing. Or that it provides a range of services 
that are not matched by UUCP, FidoNet, Bitnet, or 
X.25 Public Data Networks. 

But where many people have heard of the Inter- 
net is in newspaper stories and books about securi- 
ty problems and break-ins on the Internet, such as 
the Wiley Hacker, the Morris Worm, or the Nova 
Penetration. Unfortunately, along with the well- 
intentioned and honest users of the Internet, there 
are people who intentionally try to break into sys- 
tems connected to it. 

If you want Internet access and connectivity, but are 
legitimately concerned about system crackers pene- 
trating your network, there are steps you can take to 
protect your system. Of course, your biggest security 
threat will always be uneducated personnel and dis- 
gruntled former employees, but these problems will 
exist whether you have an Internet connection or not. 
To protect your system from being penetrated from 
the outside, however, you can build “firewalls” that 
can keep out all but the most determined cracker. 

It goes without saying that any security can be 
broken, and we make no warranty that this tutorial 
will absolutely prevent your network from being 
cracked, but these techniques have been used suc- 
cessfully in the past. Security is not an absolute 
standard and you should not become complacent 
because you feel your system is secure. Real secu- 
rity comes from being vigilant and understanding 
both the real and potential threats to your network 
as well as how to monitor and combat them. 

In this article, we give you an overview of network 
security issues and explain how to build firewalls, 
which let only specific types of network traffic in or out 
and limit the users who can have access to that traffic. 
Firewalls can be set so that the basic security is deter- 


Building 
Internet Firewalls 


Steps to take to keep your network from getting burned 


mined by the network implementation rather than 
user passwords. We also describe specific threats and 
firewall techniques to combat them. 


Protection in Depth 

Passwords are the traditional implementation of se- 
curity on UNIX systems. Networks of UNIX work- 
stations are often connected to the Internet with 
only passwords for security. This is analogous to 
relying upon one person to use a fire extinguisher 
to put out an office fire-you would be better off in 
a building with firewalls and a sprinkler system. It 
would also be a good idea to have the fire marshal 
occasionally inspect everything to make sure 
everything is in good working order. 

Network security is very similar. Just as you 
don’t throw away the fire extinguisher because you 
have a sprinkler system or good firewalls, you don’t 
throw away passwords either. You also keep a close 
watch on everything and monitor and inspect the 
system just like a fire marshal. 


Air-Gaps for Internet Isolation 

Finding the appropriate level of protection for your 
network requires looking at the trade-off between 
security and convenience. If you want to be really 
safe, you can do what some large security and law 
enforcement agencies do: air-gap your network 
connections. That is, any machine connected to the 
Internet is not connected to any other machine or 
network inside your company. In this scenario, any- 
body who wants to transfer information between 
the Internet and the corporate network has to carry 
a printout of the information across the air-gap and 
type it back in. Slightly less paranoid institutions 
permit tape or disk transfers. 

Although air-gaps are as secure as you can get 
while having any connectivity at all, you can be sure 
that they won’t satisfy your employees who, at a 
minimum, want to be able to correspond with peo- 
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Figure 1: Connecting to the Internet 


This schematic picture shows the network architecture of a company's internal networks 
and the connection to the Internet through a router and leased serial line. 
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y.ajax.com 
198.1.2.1 


ple on outside networks. The most basic 
connectivity that will do you much real 
good is e-mail interchange. 

Many companies have connections to 
the UUCP mail network, a store-and- 
forward dial-up network which is only 
used for mail and, if you have a news 
feed, Usenet news. With a properly con- 
figured UUCP implementation, it is very 
difficult for anyone to break in from the 
outside. The biggest threat from this 
kind of connectivity is someone planting 
a Trojan Horse or some other security 
backdoor to your network in a nifty 
game package which they mail or send 
via news, for example. When the pack- 
age is compiled and run on your system, 
the Trojan Horse program is released. 
This kind of threat is similar to that are 
being spread via infected floppy disks. 

FidoNet and Bitnet connections are in 
the same category as UUCP and have 
the same type of connectivity, so they 
are also relatively safe. Essentially, if you 
have a connection to any of these three 
networks, you have a simple mail gate- 
way and perhaps a news gateway as 
well. Your internal corporate network is 


continued 


Figure 2: TCP/IP Telnet Packet Examples 
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not threatened because these outside 
networks do not support remote login 
or other direct interactive penetration of 
your facilities. As long as you are careful 
about running executable programs of 
dubious origin sent via mail or news, 
you are relatively safe. 


Packet Filtering 

All of the firewall techniques we will de- 
scribe are based upon router packet filter- 
ing. A router is a special-purpose computer 
that runs a custom operating system to 
transfer packets between two or more 
physical networks. Because it is essentially 
just another host, a router can be logged in- 
to to monitor traffic and used to set up con- 
figuration tables to customize its operation. 

Arouter operates at the network layer 
of the protocol stack, in which each 
physical network appears as a separate 
logical network. Using TCP/IP termi- 
nology, a router switches internet proto- 
col (IP) packets by consulting tables 
that indicate the best path the packet 
should take to reach its final destination. 

You will very likely use a dedicated 
router to connect to the Internet. Mod- 
ern multiprotocol routers provide a 
great deal of control over the packets 
which pass through them, and because 
they examine every packet to make a 
routing decision, most routers also 
allow you to selectively filter packets 
based upon their contents—although 
such filtering degrades router perfor- 
mance. We will concentrate on filtering 
TCP/IP packets, because it is the domi- 
nant protocol used in the Internet; but 
the same principles apply to most other 
network protocols. 

Figure 1 shows how a company’s in- 
ternal IP networks could be connected 
to the Internet by an intervening router. 
The Internet connection is via a serial 
line and the two internal networks are 
Ethernet, although any type of local- 
area network technology will work 
equally well for filtering packets. Using 
two internal networks, we can selective- 
ly filter packets and give one internal 
network better Internet access—although 
with less security than the other internal 
network. All traffic coming and going 
from outside the local networks passes 
through the router as does all traffic be- 
tween the two local networks. 


Filtering Basics 

IP or Internet Protocol, is used to trans- 
port packets from their source to their 
final destination. Every IP packet con- 
tains a source and destination JP ad- 
dress. Source and destination IP ad- 
dresses are used by a router to forward 
a packet along the most effective path to 
its final destination. 
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LISTING 1: Using the netstat -n command to list active Internet connections. 


% netstat -n 
Active Internet connections 
Proto Recv-Q Send-Q Local Address 


tcp 1) 
tcp Q 
% | 


Foreign Addr 
@ 128.84.1.2.1026 199.12.1.1.23 ESTABLISHED 
@ 128.84.1.2.1028 192.12.1.1.23 ESTABLISHED 


(state) 


LISTING 2: Setting up an access group for the interface ether 0 to allow 
incoming Telnet connections to host 199.12.1.1 from outside the network. 


interface ether 0 
ip address 199.12.1.1 255.255.255.0 
ip access-group 101 


ip access-list 101 permit tcp 0.0.0.0 255.255.255.255 


199.12.1.1 0.0.0.0 eq 23 


ip access-list 101 deny tcp 0.0.0.0 255.255.255.255 


199.12.1.0 0.0.0.255 eq 23 
AZ 


LISTING 3: These examples show how to set up a secure subnetwork, two 


Telnet diodes, and permeable filters. 


A. Setting up a secure subnet that only allows Telnet communication to host 199.12.1.1 from outside. 
Internal hosts must use Telnet to connect to 199.12.1.1 and from there use Telnet to connect with an 


outside host: 


interface ether 0 
ip address 199.12.1.0 255.255.255.0 
ip access-group 102 


interface ether 1 
ip address 198.1.2.0 255.255.255.0 
ip access-group 103 


ip access-list 102 permit tcp 0.0.0.0 255.255.255.255 


199.12.1.1 0.0.0.0 eq 23 


ip access-list 102 permit tcp 0.0.0.0 255.255.255.255 


199.12.1.1 0.0.0.0 gt 1023 


ip access-list 103 permit tcp 199.12.1.1 0.0.0.0 


198.1.2.0 0.0.0.255 eq 23 


ip access-list 103 permit tcp 199.12.1.1 0.0.0.0 


198.1.2.0 @.0.0.255 gt 1023 


continued 


IP addresses are written as a four-part 
number separated by dots; for example, 
199.12.1.1. A Class C address, the most 
extensive type, uses the first three num- 
bers, 199.12.1, to make up the network 
part of the address. A Class A address 
uses only the first number to specify the 
network, while a Class B address uses 
the first two numbers. 

Because every IP packet contains a 
source and destination IP address, pack- 
ets bound for a particular host or net- 
work can be selectively filtered based 
upon their original source or final desti- 
nation address. Transport protocols 
such as TCP or UDP add a source and 
destination port number to each packet as 
a part of the header information. The 
source and destination port indicate which 
process on each host will receive the mes- 
sage encapsulated within the packet. 

Routers do not normally look at port 
numbers when making routing deci- 


sions, but for filtering purposes, knowing 
the source and destination port numbers 
allows selective filtering based on the ser- 
vice being used. For example, a Telnet 
server always uses port 23 and a simple 
mail transport protocol (SMTP) server 
always uses port 25. A list of these so- 
called well-known-ports is found on 
networked UNIX systems in the file 
/etc/services. A complete list of well- 
known-ports appears in the Request for 
Comments (RFC) 1060, and is available 
from archive sites such as UUNET. 
Selective filtering by port also takes 
advantage of how ports are assigned. Al- 
though a Telnet server always uses port 
23, a Telnet client’s port number is not 
fixed, but assigned dynamically. In gen- 
eral the client port is assigned a number 
greater than 1023. For example, a user 
on host procyon.acme.com (128.84.1.2) 
who wishes to access the Telnet server 
on host gateway.ajax.com (199.12.1.1) 
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would use the telnet command: telnet 
gateway.ajax.com 

First, the telnet program looks up 
the IP address of gateway.ajax.com with 
Domain Name System (DNS) or anoth- 
er hostname-to-IP address mapping pro- 
tocol, and then obtains a port address 
for its end of the connection. This ad- 
dress is an unused port, starting at port 
1024, assigned by the operating system. 

Let’s say the client port number is 
1026 and the client uses TCP as the trans- 
port protocol. The client sends an initial 
packet with source IP address 128.84.1.2, 
destination IP address 199.12.1.1, source 
port 1026, and destination port 23. Gate- 
way.ajax.com receives this packet and es- 
tablishes a connection between the 
Telnet server-—identified by port 23-and 
the remote Telnet client. Once the con- 
nection is established, all traffic for this 
connection uses the same source and 
destination IP addresses and ports. The 
connection is also identified by the un- 
derlying transport protocol used; so it 
can be uniquely identified by the five-part 
string: 128.84.1.2, 1026, 199.12.1.1, 23, 
TCP. Figure 2 shows a packet from the 
remote host being sent to the local host, 
and a packet from the local host being 
sent to the remote host. 

The netstat utility verifies the source 
and destination addresses and the port 
numbers of established connections. The 
-n option prevents the IP addresses and 
port numbers from being translated to 
their mnemonic names. Listing 1 shows 
a partial netstat output with two Telnet 
connections between the same hosts. All 
other services, such as SMTP use the 
same port assignment algorithm so the 
filtering principles are identical. 

If you wish to prevent Telnet connec- 
tions from coming into the gateway.ajax. 
com host from any host not on the same 
network, then a packet filter on the rout- 
er interface for the Ethernet network 
simply needs to look at the destination 
address and port of each packet. If the 
destination address is 199.12.1.1, the 
transport protocol TCP, and the destina- 
tion port 23, then that packet should not 
be forwarded to the interface for the 
Ethernet network. This effectively disal- 
lows incoming Telnet access to host gate- 
way.ajax.com. If you want to disallow 
Telnet to all hosts on network 199.12.1.0, 
then the router needs to check the net- 
work part of the IP destination address 
and the destination port number. 

Selective filtering of the source of IP 
packets allows Telnet service only from 
selected remote hosts. If you wanted to 
allow a Telnet connection from host 
135.84.12.2, but no other hosts, the packet 
filter would check the source IP address 
and allow packets from 135.84.12.2 to pass. 
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Listing 3 continued 


B. Setting up a Telnet Diode Filter in which outbound Telnet communication is allowed from network 
198.1.2.0 to anywhere. Inbound communications must go through host 199.12.1.1.: 


interface ether 0 
ip address 199.12.1.0 255.255.255.0 
ip access-group 102 


interface ether 1 
ip address 198.1.2.0 255.255.255.0 
ip access-group 103 


ip access-list 103 permit tcp 0.0.0.0 255.255.255.255 


198.1.2.0 0.0.0.255 gt 1023 


C. Telnet Diode that allows incoming Telnet communication from host 199.12.1.1.: 


interface ether 0 
ip address 199.12.1.1 255.255.255.0 
ip access-group 102 


interface ether 1 
ip address 198.1.2.0 255.255.255.0 
ip access-group 104 


ip access-list 104 permit tcp 0.0.0.0 255.255.255.255 


198.1.2.0 0.0.0.255 gt 1023 


ip access-list 104 permit tcp 199.12.1.1 0.0.0.0 


198.1.2.0 0.0.0.255 eq 23 


D. Permeable Filter which allows unrestricted SMTP connections to and from host 199.12.1.1.: 


interface ether 0 
ip address 199.12.1.1 255.255.255.0 
ip access-group 105 


interface ether 1 
ip address 198.1.2.0 255.255.255.0 
ip access-group 106 


ip access-list 105 permit tcp 0.0.0.0 255.255.255.255 


199.12.1.1 0.0.0.0 eq 25 


ip access-list 105 permit tcp 0.0.0.0 255.255.255.255 


199.12.1.0 0.0.0.255 gt 1023 


ip access-list 106 permit tcp 0.0.0.0 255.255.255.255 


198.1.2.0 0.0.0.255 gt 1023 


ip access-list 106 permit tcp 199.12.1.1 0.0.0.0 


198.1.2.0 0.0.0.255 eq 25 


Packet Filter Types 

Packet filters allow a wide variety of ser- 

vices and different levels of security. 

They are very flexible, but some com- 

mon schemes have emerged: 

@ Asecure subnetwork is an intermediate 
subnetwork between an internal net- 
work and the outside world. Telnet con- 
nections are allowed on the secure 
network both from the internal net- 
work and the outside world. Access to 
the secure network is controlled by lim- 
iting accounts on the machine or ma- 
chines on the secure subnet and having 
tight password security. A Telnet con- 
nection is allowed from the secure sub- 
net to the internal network. A user on 
the outside who wishes to access the in- 
ternal network must log in to the secure 
subnet and then log in to the internal 
network from there. Users on the inter- 
nal network must make a Telnet con- 
nection with the secure subnet and 


then connect to the outside from there. 

@ A Telnet Diode disallows incoming 
Telnet connections on the internal 
network, but allows outbound Telnet 
connections. This technique exploits 
the way in which client ports are as- 
signed for TCP services. 

@ A Permeable Filter allows only certain 
types of services or protocols to pass 
through the router. The Telnet Diode is 
a special case of Permeable Filter. For 
example, you may want to completely 
disallow Telnet connections, but permit 
SMTP connections from your network 
to the outside world and vice versa. Or, 
you may want restrict Finger protocol 
access to only selected hosts—by check- 
ing the port numbers in each packet-in 
order to limit access to user information. 


Building Packet Filters 
In this section we present several kinds 
of firewalls and note which threats they 
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LISTING 4: By combining previous examples, we can create more complex 
packet filters. 


A. A filter that permits incoming SMTP, DNS, and NTP: 


interface ether 1 
ip address 199.12.1.1 255.255.255.0 
ip access-group 107 


ip access-list 107 permit tcp 0.0.0.0 255.255.255.255 
198.1.2.0 0.0.0.255 gt 1023 

ip access-list 107 permit tcp 0.0.0.0 255.255.255.255 
198.1.2.0 @.0.0.255 eq 25 

ip access-list 107 permit tcp 0.0.0.0 255.255.255.255 
198.1.2.0 0.0.0.255 eq 53 

ip access-list 107 permit udp 0.0.0.0 255.255.255.255 
198.1.2.0 0.0.0.255 eq 53 

ip access-list 107 permit tcp 0.0.0.0 255.255.255.255 
198.1.2.0 0.0.0.255 eq 123 


B. Denying access to port 6000: 


interface ether 0 
ip address 199.12.1.1 255.255.255.0 
ip access-group 108 


interface ether 1 
ip address 198.1.2.0 255.255.255.0 
ip access-group 109 


ip access-list 108 deny tcp 0.0.0.0 255.255.255.255 
199.1.2.0 0.0.0.255 eq 6000 

ip access-list 108 permit tcp 0.0.0.0 255.255.255.255 
199.1.2.0 0.0.0.255 gt 1023 


ip access-list 109 deny tcp 0.0.0.0 255.255.255.255 
198.1.2.0 0.0.0.255 eq 6000 

ip access-list 109 permit tcp 0.0.0.0 255.255.255.255 
198.1.2.0 0.0.0.255 gt 1023 


C. Permitting local X Window access, while denying remote X window access: 


interface ether 0 
ip address 199.12.1.1 255.255.255.0 
ip access-group 110 


interface ether 1 
ip address 198.1.2.0 255.255.255.0 
ip access-group 111 


ip access-list 110 permit tcp 198.1.2.0 0.0.0.255 
199.12.2.0 0.0.0.255 eq 6000 

ip access-list 110 deny tcp 0.0.0.0 255.255.255.255 
199.1.2.0 0.0.0.255 eq 6000 

ip access-list 110 permit tcp 0.0.0.0 255.255.255.255 
199.1.2.0 0.0.0.255 gt 1023 


ip access-list 111 permit tcp 199.12.1.0 0.0.0.255 
198.1.2.0 0.0.0.255 eq 6000 

ip access-list 111 deny tcp 0.0.0.0 255.255.255.255 
198.1.2.0 0.0.0.255 eq 6000 

ip access-list 111 permit tcp 0.0.0.0 255.255.255.255 
198.1.2.0 0.0.0.255 gt 1023 


can counter. Real examples that have 
been used on a Cisco Systems router 
with a network of Sun Microsystems 
workstations are included. Other rout- 
ers and workstations have similar facili- 
ties, making translation to their particular 
architecture straightforward. 

Cisco routers use a fairly simple syn- 
tax to define a packet filter. Each network 
interface on a router can be assigned an 
ip access-group, which is an integer 
number. Filtering commands are associ- 
ated with each access-group and are 


grouped into an access-list. Listing 2 
shows the configuration commands for in- 
terface of an internal Ethernet network 
and the access-list commands to allow 
incoming Telnet connections to host 
199.12.1.1 from outside the local network. 

An access-group is associated with a 
particular interface and the router match- 
es each packet routed to the interface 
against each member of the access-list. 
The first member of access-list 101 shown 
in Listing 2 says to permit TCP connec- 
tions from anywhere to IP address 
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Other Filtering Solutions 


If you use a router from a vendor other than Cisco for your Internet connection, you 
can probably arrange packet filtering similar to what has been explained in this tutorial. 
| contacted several TCP/IP router vendors—Wellfleet, Ungermann-Bass, and 3Com— 
and representatives from each said that their routers could also perform filtering 
based on source, destination, and port. Details for each router will be different, but 
the concepts involved, and the port addresses to permit or deny, remain the same. 

Whether or not you are using a router that can perform packet filtering, there is 
a way to improve security by adding a front end to each computer for some of the 
TCP services to be protected. A program written by Wietse Venema of the Eindhoven 
University of Technology, The Netherlands, can be used to log requests for Internet 
services such as TFTP, EXEC, FTP, RSH, Telnet, RLOGIN, Finger, and SYSTAT. 

Besides logging requests, access control files (/etc/hosts.allow and 
/etc/hosts.deny) can be configured to limit sets of Internet services accord- 
ing to local hosts, hosts by name, internet address, domain names, and network 
numbers. This package is available using anonymous FTP from the Computer 
Emergency Response Team at Carnegie Mellon University (cert . sei.cmu. edu), 
in the file /pub/network_tools/tcp_wrapper. shar. This front-end program 
should work with most versions of the UNIX system that use the /etc/ inetd. conf 
file to launch Internet service daemons. 

Ed DeHart, of CERT, also gave us a “hit list” of ports that should be filtered: 69 
(tftp); 87 (link); 111 and 2049 (SunRPC and NFS); 512, 513, and 514 (“r’ com- 
mands); 515 (lpd); 540 (uucpd); 2000 (Open Windows); and 6000 (X Windows). 
These ports have been used for attacks in the past, and should be denied using 
router-based filtering. 

—Technical Editor Rik Farrow 


199.12.1.1 when the destination port is 23. 

The IP addresses are given in period- 
separated four-part notation, followed by 
a mask in the same format. The mask 
bits designate which bits should be ig- 
nored when checking the IP address. Ifa 
mask bit is one, the corresponding bit in 
the address is ignored and any value is al- 
lowed. The source IP address and mask 
of {0.0.0.0 255.255.255.255} says to match 
any address (255 = 11111111 in binary 
form). The destination address and mask 
{199.12.1.1 0.0.0.0} will only match the IP 
address 199.12.1.1. Finally, an optional 
port expression, eq 23, is matched. Ifthe 
values of the fields in the packet match, 
and the operator is permit, the packet is 
allowed to pass. If the operator is deny, 
the packet is dropped. Each access-list 
command is followed in order until a 
match occurs. If there is no match, the 
packet is dropped. 


Setting Up a Secure Subnet 

The commands shown in Listing 3A al- 
low network 199.12.1.0 to act as a secure 
subnet for our sample network. We only 
allow Telnet to access a single host 
(199.12.1.1) on the secure network. 
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Access-list 102 is for the secure sub- 
net. The first line allows only incoming 
Telnet connections access to port 23 
from anywhere. The second line allows 
outbound services for ports greater 
than 1023 and is necessary for outbound 
Telnet connections, because an out- 
bound Telnet client on gateway.ajax. 
com will have a port number greater 
than 1023, and packets from the remote 
host’s Telnet server will have a destina- 
tion address of 199.12.1.1 and will use 
the client’s port number. 

Access-list 103 is for the internal net- 
work. It is similar to the first access-list ex- 
cept that Telnet connections are only 
allowed from the single host on the secure 
subnet. Telnet connections from internal 
Ethernet network number one, are only 
allowed to gateway.ajax.com (199.12.1.1). 
This restriction is enforced by the source 
IP address in the second IP line of access- 
list 103. If an outbound Telnet connection 
is attempted to any other host, the re- 
turning packets will be dropped. 


Telnet Diode Filter 
The Telnet Diode filter, a variation on the 
Secure Subnet, allows outbound Telnet 
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connections, but denies inbound Telnet 
connections from anywhere. The packet 
filter shown in Listing 3B lets users on net- 
work 198.1.2.0 make Telnet connections 
to anywhere. Listing 3C shows an access- 
list that allows inbound Telnet connec- 
tions from the secure subnet (ether 0). 

This is a more convenient way to 
restrict incoming Telnet connections 
to a specific host, but it allows any- 
body to use Telnet when connecting to 
the outside. There is less administrative 
control than the secure subnet case, be- 
cause any internal user can use Telnet to 
go anywhere without a login on a host 
on the secure subnet. 

RLOGIN, the Berkeley remote termi- 
nal facility, uses client ports which are 
less than 1024, so that an equivalent filter 
cannot be built for RLOGIN without 
modification. RLOGIN assigns unused 
ports starting at 1023. The addition to 
access-list 104 shown in Listing 3D would 
allow outbound RLOGIN connections. 


Permeable Filter 

A Permeable Filter allows certain in- 
bound services and disallows others. 
Depending on the service restrictions, 


EDITORS" 
CHOICE 


(Sales) 


13900 


these filters can become very complex. 
Again the selective filtering depends on 
well-known-ports. 

A good example of a permeable filter 
is one that allows both inbound and out- 
bound SMTP connections from a single 
mail gateway host, but disallows other in- 
bound services to other hosts, including 
SMTP. Listing 3D shows an example that 
allows unrestricted SMTP connections to 
and from a mail gateway (gateway.ajax. 
com), but restricts other inbound services. 

Access-list 105 allows both inbound 
and outbound SMTP connections (port 
25) to host gateway.ajax.com. Access- 
list 106 allows outbound connections, 
but only allows inbound SMTP from 
gateway.ajax.com. 


Putting it All Together 

A more complex example filters more 
than a single service and disallows oth- 
ers. If you run DNS, you need to allow 
DNS connectivity. Because DNS uses 
TCP and UDP-and UDP always uses 
port 53-a DNS server will use port 53. 
But a DNS client for bulk zone transfers 
uses ports greater than 1023, which adds 
a bit of complexity if you want users to ac- 
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cess remote DNS servers directly. The 
Network Time Protocol (NTP) uses TCP 
port 123. Listing 4A shows a sample filter 
for network 198.1.2.0 that allows inbound 
SMTP, DNS, and NTP access. 

The first access-list element takes care 
of the outbound connections and the sec- 
ond line takes care of inbound SMTP 
connections. The third and fourth lines 
take care of both TCP and UDP for DNS. 
The last line handles NTP. Generally 
speaking, punching an inbound hole re- 
quires adding a permit filter for the ser- 
vices’ well-known-port number. 

Most servers use well-known-ports less 
than 1023, although this is not the case for 
all services. For specific servers with 
ports greater than 1023, you need to ex- 
plicitly close that hole for inbound connec- 
tions if you allow outbound connections. 
For example, X servers use a high port 
number, such as 6000. If you do not want 
somebody on the outside to access an X 
server, you need to filter out packets to 
that server’s port number. Listing 4B de- 
nies access to TCP port 6000 but allows 
other inbound connections. 

If you run X between your local net- 
works, you will have to explicitly allow 
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the X server port for those specific net- 
works, as shown in listing 4C. 


Gotchas and Dangerous Services 

Several Internet services have potential 
security holes of which you should be 
wary. Trivial file transfer protocol (TFTP) 
should never be allowed from outside 
your own network because it has no pass- 
word security and, if badly configured, al- 
lows anybody to make copies of any files 
on your network and, in some cases, re- 
place them. If TFTP is necessary-it’s 
used to bootstrap diskless workstations— 
be sure it runs as a user without special 
privilege, that it chroots to a well protect- 
ed directory, and can read but not write 
in that directory. If you can, just turn 
TFTP off by commenting out its entry in 
/etc/inetd.conf. 

If you are using sendmail, be sure it 
doesn’t have the old sendmail debug 
hack that allows a remote user to be- 
come root. You can easily check this by 
using Telnet to connect to port 25, wait- 
ing for the SMTP banner and typing 
wiz. If the program asks for a password, 
your version of sendmail has the bug 
and you should get an update immedi- 


ately. Another potential security hole is 
anonymous FTP. If you need to run 
anonymous FTP you should read the in- 
stallation instructions carefully to be 
sure the anonymous FTP server only 
has access to a restricted portion of your 
file system. 

In-depth protection is always better 
than relying on a thin, but strong packet 
filter. Firewalls can help prevent crack- 
ers from penetrating your network, but 
just as in protecting your home against 
burglars, any security system can be de- 
feated with enough effort. But if the ef- 
fort required is very time consuming, 
the burglar—or the cracker-will find a 
more vulnerable target. Mf 
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his month my entire column is devoted to 
the use of the telephone time service of the 
National Institute of Standards and Technology 
(NIST). John Rushford has provided a C 
program that processes the NIST time service in- 
formation, determines how your system clock com- 
pares to the time standard, and can reset your local 
clock so it agrees with NIST. I provide a program, 
setclock, that calls nist time to set the clock and 
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Training Your Clock 
the NIST Way 


Dr. Rebecca Thomas 


O’Reilly and Grace Todino, published by O’Reilly 
and Associates in 1989. 

[Explanation of nisttime operation: Line 1 de- 
fines a string that can be displayed by the source 
code control system what command to help identi- 
fy the source of a compiled program. Lines 2-9 de- 
fine the header files that need to be included when 
the program is compiled; lines 11-17 assign symbol- 
ic names to some useful program constants; and 


terminate cu correctly. Enjoy. 


Do You Have the Time? 
Dear Dr. Thomas: 


I use the nisttime program to check 
and set my system clock based on a time 
service transmission received from the 
NIST Automated Computer Telephone 
Service (ACTS). My program uses cu to 
call NIST (303-494-4774) at 1200 baud 
and converts the information it reads in- 
to local time for comparison with the 
system clock. You can run this program 


lines 19-29 define several macros used to display 
status information for the operator. 

The functions on lines 31-63 are used to translate 
date and time values obtained from NIST into the 


LISTING 1: John Rushford’s C program reads NIST output and reports the 
difference between NIST and the local clock time. 


A. Source code for the nistt ime C program: 


static char Sccsid[]="@(#) nisttime.c John Rushford, 13 Oct 1991"; 
#include <stdio.h> 

#include <string.h> 

#include <sys/types.h> 


interactively or a system administrator #ifdef BSD 
can schedule it to periodically check or #include <sys/time.h> /* time.h for some implementations */ 
set the system clock. wenSS aa * ATST: */ 
The niettiws program reports aivty #include <time.h> /* sys/time.h for some */ 
#endif /* BSD */ 
slow or fast your system clock is relative 
to the NIST time reference and will set #define CENTURY 1900 /* this century +/ 


c ie #define EPOCH 1970 /* beginning of Unix timekeeping */ 
the system oe ee s #define HOUR 3600 7* seconds per hour */ 
option is specified and the time differ- #define LINE 80 /* input line length +/ 
ence is not equal to zero or greater than #define ONEDAY 24 * HOUR /* 86400 seconds per day */ 


one day (86,400 seconds). 
John J. Rushford 
Westminster, Colo. 
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#define TMSTMP "UTC(NIST)" /* end of valid NIST line marker +/ 
#define NIST_TIME "/usr/bin/cu nisttime" /* calling command */ 


#define ontime(a) fprintf(stderr, \ 

"%s: the system clock is on time.\n", a) 
#define setmsg(a) fprintf(stderr, \ 

"%s: only the superuser may set the system clock.\n", a) 
#define diff(a,b,c) fprintf(stderr, \ f 

"%s: the system clock is %ld second(s) %s\n", a, b, c) 
#define calcmp(a) fprintf(stderr, \ 

"%s: time calculations and/or setting complete.\n", a) 
#define clkerr(a) fprintf(stderr, \ 

"%S: cannot set the system clock, difference > one day. \n", a) 
#define usage() fprintf(stderr, "Usage: %s [-s] [-t telno]\n", prog) 


int fa(Year, Month) /* adjustment, for March is "first month" */ 
int Year, Month; 


if (Month <= 2) return (Year - 1); 
else return Year; 


Listing 1A depicts the nisttime source 21 
code. Parts B and C show sample com- 22 

- pe 23 
mand lines for compiling the program for 24 
BSD/SunOS and other implementations. 25 
You'll also have to configure cu, tip, or an- 26 
other remote terminal program to contact a 
NIST. Parts D, E, and F of the listing 29 
show sample HoneyDanBer Systems, 30 
Devices, and Dialers file entries that I 31 
used on my Intel System V Release 4-based a 
system with a Telebit Trailblazer modem. 34 
The modem register settings are those 35 
suggested on pages 253 through 256 of 36} 
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number of seconds since the UNIX epoch, 
which was midnight January 1, 1970, 
Universal Time-Coordinated (UTC). 
The formula used in the fa(), fb(), 
and Days() functions, which compute 
the number of days since January 1, 1 
A.D., was taken from the revised edition 
of Programming in C, by Stephen 
Kochan, published by Hayden Books in 
1988. The Seconds ( ) function converts 
the day count into seconds since the epoch, 
which is used to check and set the time. 

Note that the standard C/Posix envi- 
ronment provides the mkt ime( ) library 
routine, which can convert date-time in- 
formation obtained from NIST (actually 
data in struct tm format, which is de- 
fined in /usr/include/time.h) into the 
number of seconds since the UNIX epoch. 

Lines 68-109 declare function return 
values and variables used by nist time. 
I’ve formatted the listing to provide 
space to document each item. For older 
versions of AT&T UNIX, you must spec- 
ify that getuid() (line 78) returns a 
short integer, and the seconds( ) 
function (line 53) and time (line 80) re- 
turn long, because the data types 
uid_t and time_t are not defined. 

Line 111 points prog to argv[@], 
which contains the path name of the 
nisttime program file. The prog vari- 
able will be used to identify this pro- 
gram in various messages. 

Lines 112-133 process the command- 
line arguments. We use getopt ( ) because 
it supports the rules of the command 
syntax standard as defined in intro (1) of 
the User’s Reference Manual. Use of the 
“while” loop and “switch” statement is a 
standard idiomatic approach documented 
on the getopt(3C) manual page of the 
Programmer's Reference Manual. Each 
call to getopt() returns the next option 
letter from argv that matches a letter in 
the option string, st:. 

The letter stored in c is examined by 
the “switch” statement in lines 113-128. 
The first case-lines 114-120-detects the 
s option, which means to set the system 
clock. Line 115 checks if the user has su- 
peruser privilege. If so, sflag is set to 
one. Otherwise, line 117 reports an er- 
ror and line 118 increments errflag. 

The next case (lines 121-124) detects 
the t option, which tells cu to use the 
telephone number that has been speci- 
fied as an argument to this option. Line 
123 copies the telephone number argu- 
ment into the cucomman4d line stored in 
the path string. 

Any other options are invalid. If any 
are found, line 126 sets the error flag. 
Line 129 determines if the user specified 
any non-option invocation arguments, 
which are illegal for nisttime. Because 
getopt() sets optind to point to the next 
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Listing 1 continued 


37 int fb(Month) 
38 int Month; 


/* put January and February at "end of year." */ 


897-1 

40 if (Month <= 2) return (Month + 13); 
41 else return (Month + 1); 

42 } 


43 /* Compute the number of elapsed days since 1 A.D.: */ 


44 int Days(Year, Month, Day) 
45 int Year, Month, Day; 
46 { 


47 return ((1461 * fa(Year, Month)) / 4 + (153 * fb(Month)) / 5 + Day); 


48 } 


49 /* Compute the number of seconds since the epoch: +*/ 


50 +#ifdef BSD 

51 long 

52 # else /* AT&T */ 
53 time_t 

54 +#endif 


55 Seconds(Year, Month, Day, Hour, Minute, Sec) 
56 int Year, Month, Day, Hour, Minute, Sec; 


Sat 

58 int no_days = Q; /* days since UNIX epoch +/ 

59 

60 if (Year < 100) Year += CENTURY; 

61 no_days = Days(Year, Month, Day) - Days(EPOCH, 1, 1); 

62 return ((no_days * ONEDAY) + (Hour * HOUR) + ((Minute * 60) + Sec)); 
Goad 

64 


65 main(argc, argv) 


66 int argc; char **argv; 

67 

68 #ifdef BSD 

69 int getuid(), 

70 gettimeofday(), 
71 settimeofday(); 
72 struct timeval tv; 

73 struct timezone tz; 

74 long sysclk, 

75 timbuf, 

76 delta = Q; 
77 + +#else /* AT&T */ 

78 uid_t getuid(); 

79 int stime(); 

80 time_t sysclk, 

81 timbuf, 

82 delta = @; 
83 +#endif 

84 void exit(); 

85 char yr[3], 

86 mo[3], 

87 da[3], 

88 hr[3], 

89 mn[3], 

90 sefsy: 

91 Datestr[16], 
92 Timestr[16], 
93 Stmpstr[16], 
94 line[LINE] , 
95 path[LINE], 
96 *prog; 


argv argument to be processed, if argc 
is greater than optind after the “while” 
loop completes, then there are unproc- 
essed (non-option) arguments and line 
130 sets the error flag. If errflag has 
been set, line 132 displays the correct us- 
age and terminates the program. 

Line 134 places the appropriate cu 
command line in path if no telephone 
number was specified. Line 135 at- 
tempts to create a pipe for nisttime to 


read characters from the cu program. If | 


unsuccessful, line 136 displays a mes- 


/* get invoker’s user-id */ 
/* get system time */ 

/* set system time */ 

/* time value structure */ 
/* time zone structure */ 
/* system clock time */ 

/* NIST time */ 

/* time difference */ 


/* get invoker’s user-id */ 
/* set system time +/ 

/* system clock time */ 

/* NIST time */ 

/* time difference +/ 


/* quit */ 
/* year (00-99) */ 
/* month (@1-12) */ 
/* day of month (01-31) */ 
/* hour of day (00-23) */ 
/* minute of hour (00-59) */ 
/* second of minute (00-59) */ 
/* date string from NIST line */ 
/* time string from NIST line */ 
/* valid line marker */ 
/* line read from NIST */ 
/* path name of calling command */ 
/* this program’s name */ 
continued 


sage and line 137 terminates nisttime. 
If successful, the fp stream pointer al- 
lows the standard output to be read 
from cu by reading from this stream. 
The “while” loop encompassing lines 
139-181 reads and processes lines from 
cu until there’s no more output. The 
sscanf() routine in lines 140-141 pro- 
cesses each line-in the first argument, 
line|[ ]—according to the format control 
string-in the second argument, 
%* S%S%S%*S%*S%*S%*S%S—into the 
named variable arguments: Datestr, 


Timestr, and Stmpstr. The %s conver- 
sion specification says that the corre- 
sponding input field will be interpreted 
as a character string. The %*s variant 
causes that field to be skipped. So, a val- 
id line from NIST contains nine fields, of 
which, only the second, third, and 
eighth are assigned to the specified vari- 
ables. 

Line 142 checks to see if the eighth 
field in the input line is the valid-NIST- 
line marker, “UTC(NIST)”. If so, line 
143 updates the valid line count which is 
stored in goodline. When the valid line 
count is five, the code on lines 145-178 is 
used to obtain the current NIST time 
and compare it to the system time. 

Lines 145-146 read the Datestr variable 
contents into year, month, and day com- 
ponents. Similarly, Lines 147-148 read 
the Timestr variable contents into hour, 
minute, and second components. Lines 
150-151 call Seconds ( ) to convert these 
date and time values into seconds since 
the epoch. The current system clock 
time is obtained from lines 153-157 for 
BSD/SunOS or from line 159 for other 
UNIX systems. 

Lines 162-163 convert the difference 
between NIST and local time into a pos- 
itive integer. If line 164 finds that the dif- 
ference is greater than one day or is 
zero, line 165 resets sflag so the sys- 
tem clock is not changed. 

If line 166 finds sflag has not been 
reset, either lines 168-172 update the 
system clock for BSD/SunOS or line 
174 changes it for other implementa- 
tions. Line 176 sets clkset to indicate 
that the system clock has been set. After 
all calculations have been done line 178 
reports that fact. A user can then termi- 
nate cu with the tilde-dot-newline se- 
quence without waiting for the remaining 
output from NIST. Finally, line 182 closes 
the pipe to cu. 

If line 183 discovers that there were 
no valid input lines, line 184 reports the 
problem and the program exits. Other- 
wise, lines 188-193 report how the sys- 
tem clock differs from the NIST time 
standard and if the clock was reset.] 


Setting the Clock 
The cu program may not terminate on 
some systems when the carrier is lost, 
depending on your device driver. If you 
use nistt ime interactively, you'll need to 
terminate cu manually by entering its 
“quit” command by typing a tilde (-), a 
period (.), and then Return any time after 
you see the message “time calculations 
and/or setting complete.” For systems 
that do not automatically terminate cu, 
you can’t use nisttime unattended be- 
cause cu will “tie up” the outgoing port. 
If you wish to set the clock non-inter- 
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Listing 1 continued 


a7 

98 

99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 


extern char *optarg; /* argument for the option */ 
int ce /* option letter storage +*/ 
clkset = Q, /* clock-was-set flag */ 
errflag = 0, /* there-was-an-error flag */ 
goodline = 0, /* valid line count */ 
tflag = 0, /* use-phone-number flag */ 
sflag = 0; /* set-the-clock flag */ 
int atoi(), /* ascii to integer */ 
getopt(), /* get next option letter */ 
pclose(); /* close a pipe to process +*/ 
extern int optind; /* index of next argument */ 
FILE *popen(), /* open a pipe to process */ 
*fp; /* pipe stream pointer */ 
prog = argv[@]; /* use program name in messages */ 
while ((c = getopt(argc, argv, "st:'"')) != EOF) /* get option */ 
switch(c) { /* classify option */ 
case ‘s’: /* request to set the clock */ 
if (getuid() == 0) sflag = 1; /* only superuser can set */ 
else { 


setmsg(prog) ; 
++errflag; 


} 
break; 


case ‘t’: 


tflag = 
sprintf (path, 


break; 
case ‘?’: 


/* announce transgression */ 
/* indicate an error */ 


/* request to use telephone number */ 


aR 


"/usr/bin/cu -s1200 %s", 


optarg) ; 


/* unknown option */ 


++errflag; 


break; 


ELAN 
License 
Manager 


Application 


you can: 


+ Eliminate unauthorized use of 


your applications; 
Send fully functional "time-bombed" 
demo copies to customers. 
> Reserve licenses for key people or 
~ even sub-license separate modules 
to selected users; 
+ Increase sales revenue and end user 
satisfaction. oe 


The Elan License Manager ania access to UNIX oad MS app ica ions in 
single CPU and network environments. If you feel you've lose sales due to 


With the Elan License Manager 


le a es give us a call see 
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/* that’s a usage error */ 


continued 


Floating License Manager 


888 Villa e 3rd 
Mt. View, California 94' 
Phone: 415. 964. 2200 
Fax: 415. 964-8588 
uunet!elan!sales 
or Lo seicaeaneut 


Elan Computer am 
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San Jose 
Convention Center 

San Jose, California 


GroupWare_e ’92 


Lotus. 


Co-Sponsors 


Conference & Exposition 


* Be a part of the exploding billion dollar groupware 
industry at GroupWare ’92. 


* Find the products and people to help define your new 


productivity paradigm. 


* Learn how to use your new network and increase your 


acai) - 
organization’s productivity. 


* See over 100 companies exhibiting 150 of 
the hottest new team software products of 1992. 


* Hear over 60 presentations 
from industry experts and 
groupware users. 


* Receive a full set of 
conference papers and 
proceedings when you attend 


GroupWare 792. 


* The Groupware Lab will offer a “hands-on” group 
applications test environment, so bring your peers. 


* Special group discounts for attendees from the same 
company or organization. 


* Four conference tracks: covering groupware 


standards, development, implementation, technology, 


management and applications issues. 


Define your new 


productivity 
paradigm . 


Noted Industry Speakers: 


Jim Manzi, President and CEO, Lotus 

Philippe Kahn, CEO, Borland International 

Ray Noorda, President and CEO, Novell 

Ron Whittier, Vice President of Software, Intel 

Esther Dyson, Editor and Publisher of Release 1.0 

William Higgs, Vice President InfoCorp/Gartner Group 

¢ Dr. Thomas Malone, 
Professor of Information 


Systems, MIT Sloan School 
of Business 

Dr. Terry Winograd, 
Professor of Computer 
Science, Stanford University 

Dr. Joel Orr, Former President, NCGA and 
AutoCAD Fellow 

Susanna Opper, Co-author, Technology For Teams: 
Enhancing Productivity in Networked Organizations 


Dr. Douglas Engelbart, Director, Bootstrap Institute 
and the “father of groupware” 
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seplstaetantentantantententantantentantentontonientententantastentontantontententententententententententententententententententententente | 


L) Yes I am interested in attending 
bed Name 


LJ Full Conference ($795) 
: : Title 
J Exhibits only (free, pre-registered) ay 


LJ I want to bring a team 
Address 


LJ Yes I am interested in presenting at the 


GroupWare °92 conference 


For more information on attending, exhibiting or speaking at GroupWare ’92, contact 
The Conference Group at 800-247-0262 or Fax at 602-661-0449, or 
mail to: GroupWare ’92, c/o The Conference Group, 9875 N. 111th Place, Scottsdale, AZ 85259 


I 
| 
| 
I 
I 
LJ Yes I am interested in exhibiting 
I 
| 
| 
| 
| 


Company 


City/State/Zip 


Telephone 


Fax 
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actively, you can use the setclock pro- 
gram I’ve provided in Listing 2, which 
sends the cu “quit” command after a suf 
ficient time interval. You could have the 
cron daemon run setclock, which 
would run nisttime with the -s option 
to set your system clock and then termi- 
nate cu-all without your intervention. 

[Explanation of setclock operation: 
Lines 2 and 3 specify the necessary header 
files. The /usr/include/unistd.h 
header file provides the integer value for 
the F_OK symbolic mode constant used 
by the access() system call. If your 
system doesn’t have the unistd.h 
header file, you can simply replace the 
symbolic mode constant by its integer 
equivalent, which is zero. 

Lines 5-7 define some manifest con- 
stants: DELAY_TIME specifies a delay 
time in seconds, and should be long 
enough so nisttime can set the clock; 
SET_TIME_PROG should be set to the full 
path name of the nisttime program, 
which should be placed in a special di- 
rectory used for local commands; and 
CU_QUIT won’t need to be changed un- 
less you use a calling program with a dif- 
ferent termination sequence. 

Lines 12-18 declare functions and 
variables used by the program. Line 20 
sets prog to point to the path name by 
which the program was invoked and 
line 21 sets setprog to the time setting 
program defined by SET_TIME_PROG. 

Lines 22-26 check that the time set- 
ting program can be found. Line 27 ap- 
pends the -s option letter to the set time 
program path name to tell nisttime to 
set the clock. Lines 28-32 try to open a 
pipe for writing to the time setting pro- 
gram. A shell will be spawned to run 
nisttime with the -s option. After a 
sufficient delay (provided by line 33), 
line 34 writes the termination command 
string to the calling program, line 35 
closes the pipe, and the program exits.] 


NIST Report Format 

Listing 3 shows a sample transmission 
provided by ACTS. The following is an 
edited version of the explanation provid- 
ed by NIST. The first column is labeled 
MJD, for modified Julian date, and is of- 
ten used to tag certain scientific data. 
The next two columns provide the cur- 
rent UTC date and time. 

The daylight savings time (DST) en- 
tries, which are valid for the continental 
United States, tell whether or not we are 
on standard time and provide up to 48 
days advance notice of a change be- 
tween DST and standard time. If it reads 
00, we are on standard time; if 50, we are 
on DST. If between 51 and 99, we are on 
standard time and will go to DST when 
local time is 2:00 a.m. and the count is 
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Listing 1 continued 


129 if (argc > optind) /* non-option arguments not allowed */ 
130 ++errflag; 
131 if (errflag) { /* if a usage error */ 
132 usage(); exit(1); /* display correct usage and quit */ 
133 } 
134 if (!tflag) (void)strncpy(path, NIST_TIME, LINE); /* get command */ 
135 if ((fp = popen(path, "r'')) == NULL) { /* call the NIST +/ 
136 (void)fprintf(stderr, "%s: can’t run cu program.\n",, prog); 
137 exit(2); 
138 } 
139 while (fgets(line, LINE, fp) != NULL ) { /* read lines */ 
140 (void)sscanf(line, 
141 "%* 5%S%S%* S%* S%*S%*S%S'', Datestr, Timestr, Stmpstr); 
142 if (strcmp(Stmpstr, TMSTMP) == @ ) { /* valid NIST line +*/ 
143 goodline++; /* update valid line count */ 
144 if (goodline == 5) { /* use fifth good line */ 
145 (void)sscanf(Datestr, /* scan date string */ 
146 "%2.[*-]%* [-]%2[*-]%*[-]%2[*]'"', yr, mo, da) 
147 (void)sscanf(Timestr, /* scan time string */ 
148 "%2[%: ]%*[:]%2[%: ]%*[:]%2[*]", hr, mn, sc); 
149 /* calculate the number of seconds since epoch */ 
150 timbuf = Seconds(atoi(yr), atoi(mo), atoi(da), 
151 atoi(hr), atoi(mn), atoi(sc)); 
152 #ifdef BSD 
153 if (gettimeofday(&tv, (struct timezone *)NULL)) { 
154 perror("gettimeofday") ; 
155 exit (3); 
156 } 
alisy sysclk = tv.tv_sec; /* get seconds since epoch */ 
158 #else /* AT&T */ 
continued 


UNIX Accounting 
For Under $100 


UNIX software doesn't have to be expensive to be good. 
Ray Swartz, author of “ANSWERS TO UNIX”, has created a 
full featured general ledger bookkeeping system written 
entirely with Bourne Shell Scripts. 


= Easy to Use Menu Driven Design 
= Full Source Code so You Can Customize 
Your System 
= Portable Code for all UNIX Machines 
= Easy Access to Your Data in Text Files 
® A Training Tool for Learning 
Shell Programming 


Use it to keep your books. Use it to learn 
shell programming from an expert. Either ‘ 
way, it’s only $79.95 plus shipping. Ask 
about our limited time free offer. 


Call and get started today! 


' 
x 


Berkeley Decision/Systems 
803 Pine Street Santa Cruz, California 95062 


Phone: (408) 458-9708 FAX: (408) 462-6355 
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CTAR For SCO SYSTEM V 
Nothing Backs Up SCO Like CTAR 


CTAR is the ONLY data protection / archiving soft- 
ware product for SCO operating systems that pro- 
vides all of the following features: 


¢ Full menu interface. command line, or totally unattended 
operation, 

* Fast, reliable data compression. 

* Master and Incremental backups with multiple record locking 
options. 

* Backs up entire system. including device files. pipe files. and 
directory entries. 

* Full byte-by-byte (bit level) verification. even with com- 
pressed archives. 

¢ Error recovery reads past most media flaws. 

¢ Automatic tape labeling. 

¢ Multi-volume and multi-device support. 

¢ File/directory exclusion capability works on backup or restore 

* Notification via local or network mail of nightly backup / ver- 
ification results. 

* Full read compatibility with far. including verification and 
error recovery. 

* Utilities included for determining the maximum volume size 
and fastest write speed for YOUR tape device 

Ex 


installation through SCO “custom” progran\. 


tion automated boot recovery pro- 
tems. CT-BOOT offers complete 


gram for SCO operatin: 


recovery from system and hard dr’ ilures, without using 
the SCO boot Also optimize: ystems 
* Complete 130+ page operations manual including installation 


guide. release notes. CT-BOOT section. 
CTAR with CT-BOOT included sells for $250.00 (US) 
and is fully compatible with SCO XENIX, SCO UNIX, 
SCO Open Desktop, and SCO MPX. It is availabe 
world-wide through dealers, distributors, OEMs, 
VARS, and tape drive vendors. 
gistered and unregistered trademarks are the properties of 
their respective holders. Price shown is ested US list for 
SCO version. Call for international pri availability of 


CTAR on SCO and other UNIX systems. 


MICROLITE CORPORATION 


1021 Sutherland Street 
Pittsburgh, PA 15204-1751 

Voice (412) 771-4901 
Fax (412) 771-7105 
Email uunet!mlite!info 
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NCR TOWER 
POWER 


PERFORMANCE & VALUE 
SEA CHANGE CORPORATION 
provides the products 


and expertise you 
need to increase your 
NCR Tower performance. 


High Performance 
Internal / External SCSI 
380 MB, 766 MB & 1.2 GB Disks 
150 MB & 2.3 GB Tape Drives 


Plug & Play Kits Can Drastically 
Improve System Throughput 


For cost effective solutions 
to your NCR Tower problems 


CALL THE EXPERTS 


CHANGE CORPORATION 


Tex. (416) 542-9484 

6695 Millcreek Drive, Unit 8, 
Mississauga, Ontario, Canada. 
L5N 5R8 Fax. (416) 542-9479 
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Listing 1 continued 


159 (void)time(&sysclk); /* get seconds since epoch */ 
160 #endif 

161 /* calculate time difference */ 

162 if (timbuf > sysclk) delta = timbuf - sysclk; 

163 else delta = sysclk - timbuf; 

164 if (delta > ONEDAY |: delta == Q) 

165 sflag = 0; /* delta too large or zero */ 


166 if (sflag) { 
167 #ifdef BSD 


/* try to set system clock */ 


168 tv.tv_sec = timbuf; /* store desired time */ 
169 if (settimeofday(&tv, (struct timezone *)NULL)) { 
170 perror(''settimeofday") ; 

171 exit (4); 

172 } 

173 #else /* AT&T */ 

174 stime(&timbuf) ; /* set clock */ 
175 #endif 

176 clkset = 1; /* set clock flag «*/ 

177 } 

178 calcmp(prog); /* check/set done */ 

179 } 

180 } 

181 } 

182 (void) pclose(fp); /* done with pipe to cu */ 

183 if (!goodline) { /* no valid input lines */ 

184 fprintf(stderr, '%s: No valid lines read.\n", prog); 
185 exit(5); /* exit if no valid lines */ 

186 } 

187 /* report the number of seconds the system clock is off */ 
188 if (timbuf > sysclk) diff(prog, delta, 'slow"); 

189 if (sysclk > timbuf) diff(prog, delta, "fast"); 

190 if (sysclk == timbuf) ontime(prog) ; 

191 if (delta > ONEDAY) clkerr(prog); 

192 if (clkset) (void)fprintf(stderr, 

193 "%s: reset the system clock.\n", prog); 

194 exit(Q); 

1957} 


B. Compiling nisttime for a BSD or SunOS system: 


$ cc -DBSD -O -s -o nisttime nisttime.c 


C. Compiling for other implementations: 


$ cc -O -s -o nisttime nisttime.c 


D. AHoneyDanBer Systems file entry for contacting NIST’s ACTS: 


nisttime Any ACU 1200 13034944774 


E. A Devices file entry mapping the device type (ACU) and line speed (1200) to an output port 


(/dev/term/ Oh): 
ACU term/00h - 1200 tb1200 


F. ADialers file entry for dialing a Telebit Trailblazer modem and connecting at 1200 baud: 


tb1200 =W-, 


""' A\pA\pA\pTM1E1 OK ATS50=2DT\T CONNECT\s1200 


51. If the number is between 01 and 49 
we are on DST and will go to standard 
time when local time is 2:00 a.m. and the 
count is 01. The count is decremented 
daily at 00 (UTC). 

The LS (leap second) entry will be set 
to one (1) to indicate that a leap second 
is to be added as 23:59:60 (UTC) on the 
last day of the current UTC month, after 
which it will be reset to zero (0). The 
flag will remain on for the entire month 
before the second is added. Leap sec- 
onds are added as needed at the end of 
any month-June and/or December are 
usually chosen. 


Maximum online time is 56 seconds. 
Ifall lines are busy at any time, the oldest 
call will be terminated if it has been on 
line more than 28 seconds, otherwise, the 
first call to reach 28 seconds is terminated. 

Current time is valid at the “on-time” 
marker (OTM), either “*” or “#’”. The 
nominal on-time marker (*) will be 
transmitted 45 milliseconds (ms) early 
to account for the eight ms required to 
send one character at 1200 baud, plus an 
additional seven ms for delay from NIST 
to the user and the approximately 30-ms 
“scrambler” delay inherent in 1200 baud 
modems. 
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LISTING 2: The setclock program can be used to reset the local system 
clock. It uses nisttime to update the clock and terminates cu using its 
“quit” command. 
1 static char Sccsid[]="@(#) setclock.c Becca Thomas, 25 Oct 1991"; Your most 
2 +#include <stdio.h> knowledgeable 
3 #include <unistd.h> /* defines F_OK to be Q */ resource for UNIX 
4 solutions. 
5 #define DELAY_TIME 60 /* enough time to run nisttime +/ 
6 #define SET_TIME_PROG "/local/Bin/nisttime" /* sets the clock */ 
7 +#define CU_QUIT "~.\n" /* command to terminate cu */ Discover products for your 
8 
en A Cores ed UNIX Systems-FREE. 
int argc; char **argv; 

oe { tt) : bie The UNIX Central catalog offers you 

voi Cee ne wes t ideas for improving the way you 
13 char *prog, /* this program */ ae hil See tl UNIX 
14 *setprog, /* program that sets the time */ NSU, mY 
15 «strcat(); /* catenate strings +/ System. ‘Inside, you'll find software for 
16 int pclose(); /* close a pipe to process */ all your needs: desktop publishing and 
17 FILE *popen(), /* open a pipe to process */ document preparation, graphics, num- 
bes *wip; /* write pipe stream pointer +/ ber crunching, connectivity, workgroup 
20 prog = argv[®]; /* point to this program’s name */ solutions, entertainment, and a wide 
21 setprog = SET_TIME_PROG; /* point to time set program */ variety of specialized utilities. 
22 if (access(setprog, F_OK)) { 
23 fprintf(stderr, '"%s: %s can’t be located.\n", 
24 prog, setprog); 
Zo exit(1); 
26 } 7 
27 setprog = strcat(setprog, ''-s"); /* add option to set time */ CEN T R A L 
28 if ((wfp = popen(setprog, “w')) == (FILE *)NULL) { 474 POTRERO AVE. 
29 (void)fprintf(stderr, '%s: popen of %s failed.\n", SUNNYVALE, CA 94086 
et exiteay pe ate A Call now for a FREE catalog. 
32 Toll-Free 1-800-553-UNIX 
pel sleep(DELAY_TIME); /* give nisttime time to complete */ UW2 
34 fprintf(wfp, CU_QUIT); /* terminate cu */ 
35 (void)pclose(wfp); /* done with pipe to nisttime */ CIRCLE NO. 38 ON INQUIRY CARD 
36 exit(Q); /* no problem */ 3, 
BT msdl 


LISTING 3: Some sample data read from the time service is shown here. 
See accompanying text for a detailed explanation. 


? = HELP 


National Institute of Standards and Technology 


Telephone Time Service 

Pa D 
MJD YR MO DA HH MM SS ST 
47999 90-04-18 21:39:15 50 
47999 90-04-18 21:39:16 50 
47999 90-04-18 21:39:17 50 
47999 90-04-18 21:39:18 50 
47999 90-04-18 21:39:19 50 
47999 90-04-18 21:39:20 50 


a 


t++t¢ete¢eaqnu 
PRR RR Rp 


essooonr 


msADV 
045. UTC(NIST) * 
045.@ UTC(NIST) 
045.0 UTC(NIST) 
045.0 UTC(NIST) 
037.6 UTC(NIST) 
037.6 UTC(NIST) 


<OTM> 


tht + * * 


If the caller echoes all characters, 
NIST will measure the round-trip delay 
and advance the on-time marker so that 
the midpoint of the stop bit reaches the 
user on time. The amount of msADV will 
reflect the actual required advance in 
milliseconds and the OTM will be a “#”. 
The NIST system requires four or five 
consecutive consistent delay measure- 
ments before it switches from “*” to “#”. 

If the user has a 1200 baud modem 
with the same internal delay as that used 
by NIST, then the “#” OTM should arrive 
at the user within two ms of the correct 
time. However, NIST has studied different 
brands of 1200 baud modems and found 
internal delays from 24 ms to 40 ms and 


offsets of the “#” OTM of plus or minus 
10 ms. For many computer users, plus 
or minus 10 ms accuracy should be 
more than adequate because many in- 
ternal clocks of computers can only be 
set with granularity of 20 to 50 ms. 

In any case, the repeatability of the 
offset for the “#” OTM should be within 
two ms if the dial-up path is reciprocal 
and the user doesn’t change the brand 
or model of the modem used. This 
should be true even if the dial-up path 
on one day is a land line of less than 40 
ms (one way) and on the next day is a 
satellite link of 260 to 300 ms. In the rare 
event that the path is one way by satel- 
lite and the other way by land line, with 


Follow the UNIX/X 
price-performance 
lead 


Ki (Metro) X + 8514 
co-processor = 


blazing X performance 


Ki workstations offer a wealth 
of standard features: 


@ UNIX 5.4 and X11 installed, 
tested, and performance—tuned 
with TCP/IP, NFS, and RFS 

@ 1024x768 15" non-interlaced 
color monitor with high-end 
8514 gfx accelerator 

@ 70,000+ Xstones w/486 system 
beats most RISC workstations! 

@ Numerous system options 


@ Full 1-year warranty 


386/33, 8514 coprocessor, 
Metro X, Ethernet —*» $2995. 


486/33, 8514 coprocessor, 
Metro X, Ethernet —*$3995. 


Metro X: Runtime $175., 
Motif $120., Developer $175., 
All $375 


(908) 937 5549 
1460 E 2nd St 
Plainfield, NJ 

07062 


Ke 
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Facetlerm 


UNIX Windowing For 
Character Terminals & PCs 


| ncrease productivity by giving users simultaneous access to 
multiple UNIX applications on a character terminal or PC. 


FacetZérm™ Features 


@ Multiple, concurrent UNIX 
sessions for each user. 
Hot key between word process- 
ing, DBMS, office applications, 
3270 emulation, and any other 
UNIX application. 
Screen print. 
Cut & paste between 
applications. 
Pull down menu interface. 
Full or split screen display. 


TRY IT! Full featured evaluation 
for 30 days. Only $50 + shipping 
and handling. 


Structured Software 
Solutions, Inc. 


214 / 985-9901 
4031 W. Plano Parkway Suite 205 


Wouldn't it be great to have an expert 
UNIX and C instructor available 
| whenever you needed one? 


Training On Video™ courses give you just 
that advantage. Ray Swartz, noted trainer, 
author and columnist for UNIX World Maga- 
zine is your instructor for this inexpensive 


training. The courses are ideal for individuals, corporations, col- 
leges, media centers and vocational schools. 


Course Titles: 
A User’s Introduction to UNIX 
Unix Shell Programming 
Creating Applications With 
UNIX Tools 


BA Programmer's Introduction to C 


All courses come complete with course manuals and workbooks. Only 
$295 each plus shipping. 


Call or write today for a brochure. 
Ask about our free offer! 


803 Pine Street Santa Cruz, CA 95062 U.S.A. 
Ph: (408) 458-9708 Fax: (408)462-6355 
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a round trip measurement in the range 
of 90 to 260 ms, the OTM will remain a 
“*” to indicate 45 ms advance. 


For comments, write: 
NIST-ACTS 

Time and Frequency Division 
Mail Stop 524 

325 Broadway 

Boulder, CO 80303 


WANTED: Information on Other Time 
Service Sites 

The NIST time service is great if you’re 
centrally located in the United States. 
However, readers in other parts of the 
United States and other countries would 
like to know about such services in their 
vicinity. If you are aware of other time 
service sites that, like NIST, can be ac- 
cessed with a program like nisttime, 
please send us information so that we 
can provide it to the rest of out readers. 
Let us know how to contact the time ser- 
vice, and if possible, how to access the 
site and serid a data sample if you have 
one-a modified nistt ime program that 
works would be even better. We will pro- 
vide information on the U.S. Naval Ob- 
servatory in the future. Thanks in 
advance for your help. 


Submissions 

Mail Bourne/Korn shell scripts, C programs, or 
tips to ease the burden of system administrators, 
programmers, and users to “Wizard’s Grabbag,” 
UNIXWORLD, 444 Castro St., Mountain View, 
CA 94041; send e-mail submissions to 
uunet ! uworld! grabbag or 
grabbag@uworld. com. 

Requests for submission guidelines should be 
sent to the same addresses or can be downloaded 
trom UUNET with the following pathname: 
uunet !“ftp/published/unix-world/ 
grabbag/README. [fwe print your contribution, 
you will be sent $50 within 60 days of publication. 


Disclaimer 

We make no guarantees as to the materials 
published in Wizard’s Grabbag. Any use of 
materials published in Wizard's Grabbag is 
at the sole risk of the user. 


Getting Grabbag Listings On Line 
Current online listings are available via dial-up 
access from Reiter's Software BBS 604-576-1214 
(300/ 1200/2400 baud), 604-576-6357 (USR 
HST 9600), or 604-576-9867 (9600/19200 
baud Telebit TB+ PEP protocol). Use account 
name uworld and password code4ne. 
UUNET also archives Wizard's Grabbag 
listings. The listing files have pathname 
uunet !“ftp/published/unix-world/ 
grabbag/19 YY/monYY. Z, in which mon is 
the first three letters of the month (as in jan), 
and YY is the last two numbers of the year 
(as in 89). Use compress -d (16-bit) to 
unpack the archive. U.S. users can download 
even if they don’t have an account on 
UUNET-call 1-900-GOT-SRCS and log into 
UUCP-access account uucp with no password. 
Callers will be charged 40 cents/minute 
connect time. 


If your X terminals aren’t from Tektronix, you don’t kno 


The school of hard knocks is no place to learn about who’s really committed to protecting your 
X Windows investment. That’s why so many network users in business and technical profes- 

sions choose X terminals from Tektronix. With its dedication to platform independence, ease of 
installation and unsurpassed support, the TekXpress Family keeps you moving smoothly ahead. 

Over 20 years of industry leadership in computer graphics gives Tektronix the experience to 
meet specialized needs while protecting your investment in hardware, software, data and training. 
And while some vendors talk a good line, we'll actually show you one: 11 different X terminals 
allow us to respond to your application and performance needs precisely. 

We'll see to it you steer clear of trouble. Our straightforward approach to network connectivity 
is based on support of all standard network interfaces and protocols. With streamlined setup and 
centralized administration, TekXpress offers the first true plug and play in the industry. 

TekXpress , _ Available LAN analysis helps you optimize performance and plan for 
The best seat in the house. future requirements. And with warranty support for up to three years, 
| , ™ free software upgrades, hot-line consultation and worldwide on-site 
service, you don’t have to worry about what may be down the road. 
Call 1-800-255-5434 for more information or the name of your nearest 


authorized reseller. 


Tektronix 
Simi Graphics 
Copyright © 1991, Tektronix, Inc. All rights reserved. NWD - 165 CIRCLE NO. 231 ON INQUIRY CARD 


Maxpeed Gives 
The Best of Both 


Best Maltiport Solution 


Make your multi-user system the best it can be! 


Discover blazing throughput and mission-critical 
reliability with MaxPort controller boards. 
"Insta-key" between 3 sessions and enjoy 
transparent printing perfection. 


MaxPort’s unique technology simply gets the job 
done faster and better for less cost. Terminal 
refresh is always at the maximum while UNIX 
system overhead is kept to the minimum. 


The right solution for any application, 4, 8 or 16 
channel models are available for AT, MicroChannel 
or EISA computers. Installation is a snap. 


Best Maulti-Graphics Solution 


Or watch your applications run 400 times faster 
on MaxStation! 


sae MaxStation delivers system console capability to 
nl every user for the price of a terminal. 
MaxStation, the ultimate productivity tool, 
supports 12 sessions per user with high-speed 
graphics and text. X Window, native UNIX and 
even DOS applications (under VP/ix or Merge 
386) come alive on every desktop. 


MaxStation is the platform of choice for today’s 


"next generation" office automation and vertical 
applications. And, _ installation is still a snap. 


e Best For 30 Days 


Call NOW 
Americas or Asia: Europe, Mid-East, or Africa: 
Maxpeed Corporation Maxpeed International yA 
(800) 877-7998 (353) 21-821-454 
Fax: (415) 345-6398 Fax: (353) 21-821-654 Maxpeed 
1120 Chess Drive Glen Mervyn House 


Foster City, CA 94404 Glanmire, Cork, Ireland  cirncLENo. 170 ON INQUIRY CARD 


Maxpeed and MaxStation are trademarks of Maxpeed Corporation. UNIX is a trademark of AT&T, VP/ix is a trademark of Interactive Systems, Inc.. 
Merge 386 is a trademark of Locus Computing, MicroChannel is a trademark of IBM 


ERIC MILLETTE 


his month, I answer S.K. Jain’s question on 
how to enter an escape character into vi and 
I give an example of how to use the escape 
character to create vi macros. Ron Watson 
needs a way to set reminder alarms, so I describe 
how to use the at command as well as provide the 
rem C program to set alarms directly. To satisfy 
Dale Bomowitz’s curiosity about asterisks in the 
/etc/passwd file, I briefly describe the purpose of 
the /etc/shadow file. Finally, Raymond Willis pro- 
vides some feedback on a job queuing system pub- 


ANSWERS TO UNIX 


Entering escapes In V1, 
Setting an alarm, Shadow passwords 


Ray Swartz 


typing: going into insert mode (i), entering the code 
(__), exiting insert mode (escape), moving to the 
end of the word (e), going into append mode (a), 
entering the code (__), and terminating insert 
mode (escape). 

I've mapped controlA to handle all this work. The 
map is defined this way:map *A i__*[ea__*[.Inor- 
der to enter the escapes (indicated by “[), you have to 
type control-V followed by the escape key. 

Mapping keys that have previously been mapped 
removes whatever they were originally defined to do. 


lished in my December 1990 column. 


Escaping from vi 
Question: How can I insert an escape 
character in a file using the vi editor? 
S.K. Jain 
Bihar, India 


Answer: There is an obvious problem with 
entering the escape character into vi-it 
represents vi’s toggle switch from insert 
mode to command mode. As a result, it is 
difficult for vi to distinguish whether an 
escape is meant to end insert mode or 
meant to be entered as a character. 

The solution is to use another vi con- 
trol key, control-V, to tell vi that the next 
character entered should be placed di- 
rectly into the text. In other words, con- 
trol-V does for vi what a backslash does 
for the shell-tells it to ignore any special 
meaning assigned to the next character. 
For example, to put the newline charac- 
ter in your text, type control-V return: 
because the control-V “quotes” the new- 
line character, a \M appears in the text. 

Control-V comes in handy with the 
map command, which allows you to cre- 
ate your own vi macros. The map com- 
mand assigns a series of vi commands 
to a single keystroke. 

A map that I use allows me to indicate 
that a word should be italicized by using 
the UNIXWORLD convention of enclosing 
the word with double underscore char- 
acters (__). Normally, I highlight a word 
when I enter it; however, sometimes I 
have to highlight a word already in the 
text. To do this requires a fair amount of 


Thus, if you use controlF to move your text forward a 
page, don’t map control-F to do something else. If you 


LISTING: The at command schedules commands to be executed at a later 


time. 


A. How to execute a tar command at 10 p.m. from the at command line: 


$ cat backhome 

tar c /home/ray 

$ at 10pm backhome 

<7; 952 at Thu Feb 27 22:00:00 1992 
| 


B. How to execute a tar command at 10 p.m. from standard input of at: 


$ at 10pm 

at> tar c /home/ray 

at> “D 

job 953 at Thu Feb 27 22:00:00 1992 
$1 


C. How to print a reminder message at 4 p.m. with at: 


$ tty 
/dev/tty1 
$ at 4pm 
at> echo "Staff meeting now" > /dev/tty1 
at> “D 
oe 955 at Thu Feb 27 16:00:00 1992 
| 


D. The rem program mimics the BSD leave command: 
#include <stdio.h> 

#include <sys/types.h> 

#include <time.h> 

#define BELL 7 /* ASCII 7 +*/ 

#ifdef __STDC__ 


#include <stdlib.h> 
#include <string.h> 
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Lan Equipment 
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5) | Acquired This Copy As 

1. A Subscriber 

2. A Pass-along Reader 

3. Newsstand, Bookstore 
Reader Inquiry is provided as a serv- 
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no liability for errors or omissions. 
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want your mapping keys to persist be- 
tween invocations of vi, you can put them 
in an .exrc file in your home directory. 

One last point about map: the map 
command only works in command 
mode. To create macros that work in in- 
sert mode, use map!. 


An Alarming Message 
Question: I am quite busy at work. Occa- 
sionally, I need to do something at a spe- 
cific time. I’d like a program that allows 
me to set an alarm so I will be reminded 
what to do at a certain time. 
Ron Watson 
Irvine, Calif. 


Answer; UNIX already supplies the solu- 
tion to your problem: at takes a com- 
mand-—or commands-from the command 
line or standard input and runs it in the 
background at a specified time. 

The at function provides several ways 
to determine when your command is to 
run. One- and two-digit numbers are treat- 
ed as hours. Four-digit numbers are read 
as hours and minutes. You can set a specif 
ic time with or without a colon, such as 8:15 
pm or 2015. If you don’t use “am” or “pm”, 
time is read according to a 24-hour clock. 

If you just list a time, the command is 
run the next time the current time match- 
es the listed time, either today or tomor- 
row. If you want to set the execution 
time for another day, you can note dates, 
such as Feb 24 or Mar 3, or day names. To 
run a command Friday at 5 p.m., use at 
5pm Friday. You can also use incre- 
ments of days, weeks, months, or years. 
To run a command in exactly one day, 
use at now + 1 day. 

There are two ways to specify the com- 
mand to execute: put it on the at com- 
mand line or enter it from the standard 
input in response to at’s prompt. If you 
use the command line, the command 
must be in a file, the name of which is 
sent to at. When using the standard input, 
regular UNIX commands can be used. 
Listing A shows how to schedule a tape 
backup of my home directory using tar 
for 10 p.m. tonight using the backhome 
file. Listing B shows the same command 
entered from the standard input. Note 
that at reports a job number and the 
time that job will be run. 

A problem arises if you try to sched- 
ule a reminder message with at be- 
cause it isn’t safe for at to assume that 
the user who scheduled the job is still 
logged onto the system. Thus, at can’t 
simply send the output to that user’s ter- 
minal. Instead, there are two choices-— 
redirect the standard output and error 
to a specific terminal or let at mail the 
standard output and error to you. 

In your case, you want to print a re- 
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Listing continued 


11 main(int argc, char **argv) 
12 #else 

13 int atoi(); 

14 int strlen(); 

15 

16 main(arge, argv) 

17 int argc; 

18 char *argv[]; 


19 #endif 

20 { 

21 int min = Q; /* minutes specified on command line */ 

22 int hour = 0; /* hours specified on command line */ 

23 int plus = Q; /* was first character in argument a +? */ 
24 int arglen; /* length of time argument */ 

25 time_t curtime; /* used to determine current time */ 

26 time_t sleepamt; /* seconds until alarm is to sound */ 


27 struct tm *timeP; /* convert time from seconds to ints */ 


28 #if __STDC__!=.1 

29 struct tm *localtime() 
30 void sleepAlarm(); 

31 #else 

32 void sleepAlarm(time_t); 
33 #endif 


35 /* test number and length of arguments */ 


36 if (argc == 2) 
37 arglen = strlen(argv[1]); 
38 if (arge != 2 it 


39 (*argv[1] == ‘+’ && arglen > 5) ii 

40 (*argv[1] != ‘+’ && arglen > 4) ) { 

41 fprintf(stderr, “usage: %s [+]hhmm\n", argv[Q]); 
42 exit(1); 

43 } 

44 /* check if first character in argument is a + */ 
45. if (*argv[1] ==,'+’) { 

46 plus++; /* note that + on command line */ 

47 argv[1]++; /* skip the + */ 

48 } 


49 /* if no +, time must be shown as hhmm, to avoid confusion «/ 


50 else if (arglen != 4) { 


St fprintf(stderr, "Absolute time must be specified hhmm\n"); 
52 exit(1); 
53 } 


Sa cise es 


on command line with only 2 numbers? +/ 


55 if (arglen <= 2) /* only minutes listed? */ 


56 min = atoi(argv[1]); 

57 else { /* both minutes and hours listed */ 

58 /* % 24 and % 6@ are used in case arguments too big */ 
59 hour = (atoi(argv[1]) / 100) % 24; 

60 min = (atoi(argv[1]) % 100) % 60; 

61 } 


62 /* test if any time specified */ 


63 if (min == @ && hour == 0) { 


64 fprintf(stderr, "can’t set alarm to now\n"); 
65 exit(1); 
66 } 


minder message on your own terminal. 
Unfortunately, you can’t simply redirect 
an echo command to the /dev/tty ter- 
minal that you logged on to because you 
aren’t running the command submitted 
to at. Instead, at runs the command ina 
process that doesn’t have a terminal con- 
nected to /dev/tty because at doesn’t 
log in to a terminal. Thus, to print to your 
current terminal with at requires that 
you redirect output to your terminal’s ab- 
solute path name. To get this, use the tty 
command. Listing C shows how to set a 
reminder message for 4 p.m. 

In addition to at, BSD UNIX provides 
the leave command which is specifically 
designed to print reminder messages on 


continued 


your terminal. You invoke it with an ab- 
solute time or the number of hours and 
minutes from setting it that you want to be 
reminded. The leave command prints a 
message five minutes before, one minute 
before, at the specified time, and once a 
minute for 10 minutes after that time. The 
leave command will only print a default 
message that tells you it is “time to leave.” 

In an effort to provide an equivalent of 
the leave command for System V, I’ve 
written the rem program shown in List- 
ing D. This program can be used in two 
ways: you can set an alarm for some addi- 
tional hours and minutes from now (rem 
+hhmm or rem +mm) or for a specific 
time in the future (rem hhmm). The pre- 
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Listing continued 


67 /* if +, calculate number of seconds until alarm +/ 


68 if (plus) | 

69 sleepamt = hour * 3600 + min * 60; 

70 sleepAlarm(sleepamt) ; 

71 } 

72 /* if absolute time specified, calculate how many seconds 
wo * between now and the alarm time ‘ 
74 */ 

75 else { 

76 time(&curtime) ; 

77 timeP = localtime(&curtime) ; 

78 /* is alarm later in the day? */ 

79 if (timeP->tm_hour > hour i: /* no */ 

80 timeP->tm_hour == hour && timeP->tm_min >= min) { 
81 fprintf(stderr, "%cYou’re late already\n", BELL) ; 
82 exit(1); 

83 } 

84 else { /* yes */ 

85 sleepamt = (hour - timeP->tm_hour) * 3600; 

86 sleepamt += (min - timeP->tm_min) * 60; 

87 sleepAlarm(sleepamt ) ; 

88 } 

89 } /* end of plus else «/ 

90 exit(Q); 

91 } 

92 


93 /* The sleepAlarm function forks a process to set the alarm so 
94 +* the alarm is set in the background. 


95° */ 
96 void sleepAlarm(secs) 
97 time_t secs; 


/* Number of seconds until alarm */ 


98 { 

99 int childid; /* process where alarm has been set */ 
100 

101 if (childid = fork()) { /* parent */ 

102 printf("Alarm set in process %d\n", childid); 

103 exit(@); /* don’t wait for child */ 

104 } 

105 

106 /* child process */ 

107 


108 /* notify user 5 minutes before alarm, if more than 5 minutes 


109 * until the alarm 


110 */ 

111 if (secs - 300 > 0) { 

112 sleep(secs - 300); 

113 printf("%cLeave in 5 minutes\n", BELL); 
114 secs = 300; 

115 } 


116 sleep(secs) ; 


117 printf("%cTime to leave\n", BELL); 


118 return; 


defined message, “Time to leave,” is 
sent by rem five minutes before the 
alarm time and at that time. 

Aside from validating the time argu- 
ment and calculating how many seconds 
until the alarm, rem schedules the alarm 
and puts its process in the background so 
you can keep working. It does this by cre- 
ating a child process (line 101) to handle 
the alarm and having the parent exit after 
printing the process id number of the 
child (lines 102 and 103). 

You can unschedule an at request by 
using -r (remove all scheduled jobs) 
or -1 (remove this user’s jobs) of the 
at command. To get rid of an alarm 
scheduled with leave or rem, simply 
kill the process. 


Only the Shadow Knows 
Question: I recently moved to a new UNIX 
system and noticed that in the /etc/ 
passwd file, everyone’s password is listed 
as an asterisk. I thought that an asterisk in- 
dicated accounts that couldn’t log in be- 
cause the asterisk represented an invalid 
password for them. What gives? 
Dale Bomowitz 
Yonkers, N.Y. 


Answer: By listing encrypted passwords 
in /etc/passwd, a file that must be 
readable by everyone on the system, 
UNIX systems made it easier for people to 
crack users’ passwords. To frustrate sys- 
tem crackers, System V Release 3.2 uses a 
second password file, /etc/shadow, 
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readable only by the superuser, that 
contains each user’s password and 
password aging information. Ifit exists, 
/etc/shadow is checked for a user’s 
password instead of /etc/passwd. 


Getting in the Queue 
In your December 1990 column you de- 
scribe a job queuing system that I have 
since implemented to move files from 
one computer to another. We have a com- 
puter that runs under XENIX version V re- 
lease 2.3.2 and serves an analytical lab. 
Another computer services a laser print- 
er and plotter connected to it. Whenever 
we wanted anything printed on the laser 
printer or plotter, acommand was issued 
to move the file to the other computer and 
then send it to the printer or plotter. To 
prevent the system from trying to send 
two or more files at once, I had the pro- 
gram check to see if the link was busy, 
and if so, sleep for 10 seconds and then try 
again. The job queuing system that you 
describe works much better, however. 
One minor change I made to your pro- 
gram was to let the command that was to 
be queued be an argument rather than 
have the queuing program ask the user 
for the command. There is one more 
change that would be useful: as the pro- 
gram works now, every time the queuing 
program is used, a message is mailed to 
the user that indicates the location of the 
file that contains the output of the com- 
mand that was queued. I have changed 
this so that it does not produce an output 
file if the file was successfully moved to 
the other computer. This means that the 
user no longer gets messages that tell 
about files that have zero bytes in them. 
Raymond Willis 
Berea, Ky. 


Guidelines for Submissions 
If you have a question about using the UNIX 
system that you can’t answer, send it to us and 
we'll try to help. Try to make your questions as 
general in interest as possible and please, no 
questions regarding specific hardware or third- 
party application packages. State the UNIX 
system version, if applicable, for the question at 
hand. Send your questions to Ray Swartz, “An- 
swers to UNIX,” c/o UNIXWORLD, 444 Castro 
St., Mountain View, CA 94041; fax them to 
415-967-1257; or send them via e-mail to: 
uunet ! uworld! ans2unix or 
ans2unix@uworld.com 
Please include your surface mailing address 
and telephone number @ 


Ray Swartz is the founder of Berkeley Deci- 
sion/Systems, which specializes in C and 
UNIX training. His first book discusses using 
C for business applications, and his second 
book teaches shell programming using busi- 
ness-related examples. 
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4. FrameMaker 3.0 on a 
SPARCstation under Sun's 
OPEN LOOK interface. 


» FrameMaker 3.0 under 
the NeXTStep interface on this 
NexTstation Color. 


rame Technology” has a unique formulafor : other publishing program. Including Apollo, Macintosh? 

_ publishing everything from simplememos =: DEC, HP IBM, NeXT, Sun, 386- or 486-PCs running 

yam tO long, structured documents: FrameMaker? : SCO ‘Open Desktop, and a host of other UNIX 

: » FrameMaker blends into one integrated,easy-to- : platforms—with complete file compatibility. So your 

: use program all the essentials of publishing: Authoring, : workgroups not only share files, but also their skills 

: editing, graphics, page layout, and production. Even _: and expertise. 

: math equations and hypertext. :  » Fora taste of FrameMaker 3.0, call 1-800-U4- : 
: > And FrameMaker 3.0 blends in new robust : FRAME Ext.983 for more information and the name of : 
: and exclusive features. Like conditional text capabilities : your nearest reseller, And start brewing your own 
: to help you generate and maintain multiple versions —: blend of publishing. 

: of a single document. And an integrated, multipage —: 

: table ee ea eS a : 

:  » FrameMaker is the perfect complement to all your : i 

: hardware, because it runs on more platforms than ti co) Fame 


* Copyright © 1991 Frame Technology Corporation. International customers please call (408) 433-3311. FrameMaker and Frame Technology are registered trademarks, Frame and the Frame logo are 
: trademarks of Frame Technology Corporation. Macintosh is a registered trademark of Apple Computer, Inc. All other trademarks or registered trademarks are the property of their respective holders. 
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NEW PRODUC IS 


Faster Installation, Energized 
Programming, and Easier SQL 


Le idea of after-hours fun is in- 
stalling workstation disk drives, skip to 
the next item. Storage Dimensions’ 
SpeedStor software program is de- 
signed to automate the process of in- 
stalling generic SCSI hard drives in 
SPARC-compatible workstations. Ac- 
cording to the company, the software 
eliminates the need for doing calcula- 
tions or editing format .dat files when 
installing a hard drive or changing the 
partition on an existing drive. 

Clicking “auto” on the SpeedStor. 
menu determines the drive’s geome- 
try and labels it accordingly. The soft- 
ware also includes online help for 
custom installation options. It’s not just 
for installation, however: it allows users 
to create, check, locate, mount, and un- 
mount file systems by clicking on menu 
choices. A warning alerts users if a disk 
partition they want to create will affect 
existing files. 

SpeedStor supports Sun Microsys- 
tems SunOS 4.1 and Solaris 1.0, and all 
SCSI magnetic hard drives. User inter- 
faces supported include Open Win- 
dows, SunView, and shell scripts. List 
price is $150 for a single CPU and $500 
per network. 

Storage Dimensions, 1656 McCarthy Bivd., 
Milpitas, CA 95035; 408-954-0710. 
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| Love Lucidity 
Breaking out of its background in Lisp 
programming products, Lucid has de- 
veloped an object-oriented program- 
ming environment. Written in C++, 
Lucid’s Energize Programming System 
(EPS) is designed to help C program- 
mers make the leap into object-oriented 
development. According to Lucid, pro- 
grammers have had to choose between 
specialized languages with well-inte- 
grated tools (read Smalltalk) and more 
“mainstream” languages without inte- 
grated tools (read C++). 

Lucid designed EPS to work with its 
own C and C++ compilers, as well as the 


GNU emacs editor 
and debugger, and 
other build-man- 
agement and ver- 
sion-management 
tools. EPS also in- 
cludes browsers 
for language ele- 
ments, errors, class- 
es, and procedure 
calls. According to 
Lucid, it will pro- 
vide interfaces for 
eventual integra- 
tion of other pro- 
gramming tools. 
Like Rational’s 
Rose object-orient- 
ed design and 
analysis tool (see 
“Product of the 
Month,” page 35), 
with which it could 
be complementary, 
EPS incorporates 
an object-oriented database. 

Part of Lucid’s goal for EPS is to en- 
able programmers to work with code 
incrementally. The system allows pro- 
grammers to do incremental compila- 
tion as well as to navigate through an 
entire program to isolate problems. 

EPS currently runs on SPARC-com- 
patibles and other ports are planned for 
the IBM RS/6000, Hewlett-Packard/ 
Apollo Model 9000 Series 700, and NCR 
System 3000 machines. Prices range 
from $4,250 (quantity one) to $16,250 
for five users, and $29,500 for 10 users. 
Site licenses are also available. 

Lucid Inc., 707 Laurel St., Menlo Park, CA 
94025; 415-329-8400. 
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3GL Meets 4GL 

While Lucid has broken out of Lisp, 
Acucobol has made its first product for- 
ay beyond its Acucobol-85 compiler. Its 
Acu4GL interface allows applications 
written in its Acucobol language to inter- 
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Storage Dimensions’ SpeedStor automates tasks such as 
disk partitioning so that the user only needs to work with 
online help and menus to customize a file system. 


face with relational database manage- 
ment systems (RDBMS). Instead of 
adding embedded SQL statements to 
Cobol programs, Acu4GL translates 
Cobol into SQL statements to access 
the database. According to Acucobol, 
Acu4GLs two-way information exchange 
allows users to maintain use of Cobol 
applications while taking advantage of 
4GL tools such as report writers and 
query tools. 

The first database link for Acu4GL 
will be Informix’s Online and SE data- 
base engines. Development of interfac- 
es to Ingres, Progress, and Oracle 
RDBMSs are underway. The Acu4GL 
interface will work with the database as 
long as both are ported to the same 
hardware platform. Prices for Acu4GL 
range from $788 to $22,000, based on 
platform. 

Acucobol, 7950 Silverton Ave., Ste. 201, 
San Diego, CA 92126; 
800-262-6585 or 619-689-7220. 
Circle No. 303 On Inquiry Card 
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NEW PRODUCTS 


Boards 


Magma Pouring Out 

One of the two acceptable buses for 
Advanced Computing Environment- 
compatible workstations is Digital 
Equipment Corp.’s Turbochannel, cur- 
rently found in DECstations. Magma 
has created four multiport boards using 
the Turbochannel specification. The 
Tectra 4 is a token-ring adapter board, 
priced at $995, that allows DECstations 
to link to IBM Token Ring networks. 
The Magma 16 is a 16-port buffered 
asynchronous serial port board ($1,595) 
with an onboard RISC CPU and 38.4 ki- 
lobit-per-second speed capability on 
each port. 

The Magma Parallel Port board is a 
single-buffered board, also with an on- 
board RISC processor, that communi- 
cates with printers at 250,000 characters 
per second and costs $295. The Magma 
8+2 board is priced at $1,395 and com- 
bines eight asynchronous ports with 
two parallel ports for connection, print- 
ers, plotters, modems, and terminals. 
Magma, 6725 Mesa Ridge Rd., Ste. 208, 

San Diego, CA 92121; 619-457-0750. 
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Racing With the Sun 

Sun’s new division devoted to network- 
ing, SunConnect, has developed a high- 
speed serial interface card SBus card 
(HSI/S), with four ports for serial com- 
munication between desktop SPARC- 
compatibles and servers. The card will 
enable systems to communicate at T1 
(1.544 megabytes per second) or CEPT 
speeds (2.048 Mbps), for high-speed ac- 
cess to public data networks or comput- 
ers at remote sites. The card can be 
used with any of SunConnect’s four 
communication software packages for 
X.25, IBM SNA terminal or peer-to-peer 
connections, or internetwork router 
connectivity. 

According to SunConnect, because 
the card has four ports, all four software 
packages can be used simultaneously, 
which allows one SPARC server to be 
used as a communications server for dif- 
ferent networks. Retail price of the card 
is $2,500, which includes patch panel, 
software, cables, and diagnostic soft- 
ware. Hardware requirements include 
an available SBus slot, local disk stor- 
age, and access to a CD-ROM drive for 
software installation. Boot programma- 
ble ROM (PROM) revision levels of 1.x 
or 2.x, and SunOS 4.1 or higher are also 
required. 

SunConnect also released an SBus- 
based fiber-distributed data interface 
(FDDI) network card for single-attach 
FDDI connectivity. The FDDI/S card in- 
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cludes an station message transfer 
proxy agent for SunNet Manager net- 
work management software and is 
priced at $2,995, retail. 

SunConnect, 2550 Garcia Ave., MS MTV02-210, 
Mountain View, CA 94043; 415-960-1300. 
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Communications Software 


Frankie and Inet/ix 

Micro Computer Systems’ Inet/ix inter- 
networking software is designed to 
work as both a bridge and a gateway be- 
tween a UNIX network and a DOS or 
OS/2 network when installed on a UNIX 
machine. Acting as a gateway, Inet/ix 
can connect networks with different 
physical characteristics—Ethernet, to- 
ken ring, twisted pair—or protocols- 
XNS, TCP/IP, NetBIOS, SMB. As a 
bridge, it can expand a network beyond 
the physical limits of the cabling used. 
Inet/ix can be configured to run with to- 
ken ring or Ethernet network adapters. 
Prices range from $495 for PCs to 
$1,195 for RISC-based processors. 

Micro Computer Systems, 2300 Valley View Ln., 
Ste. 800, Irving, TX 75062; 214-659-1514. 
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Database Software 


Looking for Objects in Relational Places 
For developers looking to link relational 
and object-oriented databases, Ensem- 
ble Software Systems’ Infoware is de- 
signed to do just that. Applications built 
with Infoware are written in the Small- 
talk language, instead of the embedded 
SQL of the host server, giving the de- 
veloper portability across RDBMS plat- 
forms. Infoware incorporates an applica- 
tion programming interface (API) that 
presents relational data to applications 
in the form of persistent objects; con- 
verts data between object and relational 
forms; and translates queries and up- 
dates expressed in Smalltalk into state- 
ments in the host server’s specific SQL 
“dialect.” The appropriate dialects are 
available through the company’s Data- 
base Connectors software. 

Infoware also includes design tools 
that allow developers to extract object 
definitions from existing database ta- 
bles, create new tables from existing 
object definitions, and keep tables and 
object definitions mutually consistent 
across design changes. A run-time toolset 
allows users to retrieve objects graphi- 
cally and can be used as a standalone 
tool or integrated into other applica- 
tions. Price is $1,250, with Database 
Connectors priced at $500 each. Plat- 


forms currently supported include Ora- 
cle and Sybase on Sun. 

Ensemble Software Systems Inc., 555 Bryant St., 
Ste. 347, Palo Alto, CA 94301; 415-325-2773. 
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Take This Data and Convert It 

For anyone who’s ever wanted to mi- 
grate from one RDBMS to another, or 
just trade data between two RDBMSs, 
Software Interfaces’ DbLoader provides 
a transfer mechanism. A data loading 
and conversion tool, it works with Ora- 
cle, Ingres, and Sybase databases run- 
ning on Sun workstations, and DEC’s 
Rdb databases running on VMS ma- 
chines. DbLoader transfers data directly 
between RDBMS, spreadsheet, statisti- 
cal, and other applications; it does not 
use intermediate files. Also part of Db- 
Loader is SQL query support, so that us- 
ers can execute database queries and 
transfer data in a single step. 

The software has a windowing inter- 
face so that users can select input and 
output file formats from a menu or pro- 
vide lists of file names or queries for input. 
In addition to the databases, DbLoader 
works with Access Technology 20/20 
and Lotus 1-2-3 spreadsheets, and Ash- 
ton-Tate dBase database. Prices range 
from $2,000 to $12,000, based on ma- 
chine size and number of users. 

Software Interfaces, 1400 Broadfield, Ste. 660, 
Houston, TX 77084; 713-492-0707. 
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Networking Hardware 


IMAC Attach 

Digiboard’s IMAC is a local-area network 
(LAN) bridge for connecting remote 
sites—whether a single workstation or 
network-—over basic rate integrated ser- 
vices digital network (ISDN). Data runs 
over circuit-switched data or voice con- 
nections. A standalone ISDN terminal 
adapter, IMAC contains integrated 
Ethernet and ISDN connections. To in- 
crease the speed of data transmission 
alone, you can use both B channels on 
the ISDN line simultaneously. In tradi- 
tional ISDN communication, one would 
be used for voice and one for data. Ac- 
cording to Digiboard, the bridge is in- 
dependent of switches, buses, and net- 
work operating systems. 

The system has an “adaptive call man- 
agement” feature that lets users estab- 
lish a connection manually, or automat- 
ically when data is received for the 
remote site, which can also automatical- 
ly disconnect when transmission com- 
pletes. The administrator can configure 
IMAC through a separate asynchronous 
serial port, using a command interface 
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— from The Bristol Group, Ltd. 


Synonymous with... 


proven technology, productivity, flexibility, effortless installation, ease-of-use, 
client-server orientation, seamless integration, scalability, fax mailmerge, dynamic 
fax queue management, multiple modem support, rapid fax storage and retrieval, 
security protection, built-in PostScript interpreter, automatic cover sheets, on-line 
address book, WYSIWYG fax viewing 


... sun network faxing 


For a no-chage 30-day evaluation copy of lsoFax 4.0 — the definitive fax solution for your 
Sun network — contact your local Sun Value-Added Reseller or The Bristol Group, Ltd. 


The Bristol Group, Ltd. 

100 Larkspur Landing Circle, Suite 200 
Larkspur, CA 94939 

Tel: (415) 925-9250 

Fax: (415) 925-9278 
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that also provides for network manage- 
ment statistics on demand. Price is $2,195. 
Digiboard, 6400 Flying Cloud Dr., 

Eden Prairie, MN 55344; 612-943-9020. 
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Run Over to the PX 

Xlink Technology has packed a handful 
of hot technologies into one little box: its 
PX 100 diskless network station. Using 
an appropriate monitor, it can function 
as an X terminal, DEC VT 100 terminal, 
diskless PC on a UNIX network, or node 
on a Novell LAN. The PX 100 can boot 
from the network and supports multiple 
protocols, including TCP/IP, NFS, and 
Novell’s SPX/IPX. According to Xlink, it 
can support concurrent X Windows, 
DOS, and Novell sessions. The PX 100 
diskless station uses a 20-Mhz 386SX 
processor and includes four megabytes 
of RAM. Cost of the network station is 
$2,000 without a monitor. 

XLink also offers a card to turn PCs 
(powered by at least an 386SX proces- 
sor) into X terminals, VT 100 terminals, 
or network nodes. The cards, including 
appropriate software, cost $250 each in 
original equipment manufacturer (OEM) 
quantities of 500. 

Xlink Technology, 1618 Centre Pointe Dr., 
Milpitas, CA 95035; 408-263-4834. 
Circle No. 310 On Inquiry Card 


Bringing Your Networks Closer 
Computone’s Intelliport MPA960 com- 
munications subsystem is a PC-sized 
controller card—-industry standard archi- 
tecture (ISA), extended ISA (EISA), or 
Microchannel bus-that lets you config- 
ure LAN or wide-area network (WAN) 
connections on the same card. The goal 
is a single-board connectivity solution. 
According to Computone, you can add 
daughterboards to the MPA960 based 
on connection needs, whether they’re 
asynchronous, synchronous, LAN, or 
WAN. Multiple daughterboards can be 
connected to one card, which has an Intel 
i960 RISC processor and 12 megabytes 
of dynamic RAM onboard to off-load 
communications processing from the 
host machine. 

The MPA960 card attaches to an ex- 
ternal box, which contains connectors 
for a variety of cabling, including RS-232, 
RS-449, V.35, or X.21 (circuit-switching). 
The board is also compatible with Compu- 
tone’s Lynxware software for connection 
to X.25, IBM SNA, and Open Systems In- 
terconnection routers and bridges. Price 
of the subsystem for OEMs and systems 
integrators ranges from $2,495 to $4,995. 
Computone, 1100 Northmeadow Pkwy., 

Ste. 150, Roswell, GA 30076; 800-241-3946 
or 404-475-2725. 
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A Bridge to FDDI 

Instead of outfitting every workstation 
in your organization with an FDDI 
adapter card, you can follow Fibronics’ 
suggestion: use its FX8610 workstation 
server to connect 48 workstations di- 
rectly to an FDDI network. The FX8610 
is amodular, multiport 10BaseT concen- 
trator/translation bridge that links to 
the workstations over Ethernet 10BaseT, 
and then provides throughput from the 
FDDI network to the workstations. The 
workstations communicate with each 
other at traditional Ethernet speeds of 
10 megabits per second (mbps). The 
server costs between $19,000 and 
$29,000, depending on configuration. 
According to the company, the price- 
per-port cost would be $2,400 in a 12- 
port configuration, or $700 in a 48-port 
configuration. 

Fibronics, One Lowell Research Center, 847 
Rogers St., Lowell, MA 01852; 508-937-1600. 
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Output Devices 


Give ’Em the Axis 

An alternative to buying a network-capa- 
ble printer is to attach an Ethernet- 
based print server to your current print- 
er to give it network connectivity. Axis 
Communications’ AX-5 Ethernet printer 
server accomplishes this using file trans- 
fer protocol (FTP), part of the TCP/IP 
protocol. It can be used with UNIX or 
proprietary hardware that supports 
TCP/IP. The print server incorporates 
256 kilobytes of erasable PROM (up- 
gradeable to one megabyte) and 64 ki- 
lobytes of RAM (upgradeable to 256 
kilobytes), and can attach via thick, thin, 
or twisted-pair Ethernet. 

The AX-5 lets you attach one parallel 
printer and one serial printer; an upgrade 
lets you attach two more printers—one se- 
rial and one parallel. Price is $1,895. 

Axis Communications, 99 Rosewood Dr., Ste. 
170, Danvers, MA 01923; 508-777-7957. 
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Xtree, Xtree, Read All About It 

Xtree has developed a UNIX version of 
its famous DOS product so that The 
Santa Cruz Operation and Interactive 
users can graphically display their files 
in a branching format. The software in- 
cludes several viewing styles: “level log- 
ging” lets users view only as much of 
their file system as is necessary; GOTO 
lets users type in the first few letters of 
the file name to find it; and users can 
tag, or identify the files they want 


searched for specified text, instead of 
using grep. Xtree for UNIX also uses a 
backup command based on tar so that 
when users tag files, the software takes 
care of the backup. Finally, a compact 
command removes directly entries for 
deleted files, cutting size, search, and 
access time. Cost is $295. 

Xtree, 4330 Santa Fe Rd., San Luis Obispo, 

CA 93401; 805-541-0604. 
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Step Right Up for this Demonstration 
Non Standard Logics combines two 
programs in one for developers to 
more easily create and distribute dem- 
onstration copies of their X Windows- 
based software. XDemoMaker and 
XDemoPlayer work together under the 
Motif graphical user interface (GUI), 
but do not require the GUI to actually 
run, as long as the viewer has an X-based 
interface. XDemoMaker lets you put to- 
gether organized sequences of X terminal 
program screens into visual demonstra- 
tions. The program incorporates editing 
tools for fine-tuning demos and including 
text to annotate the display. Sequences 
can be repositioned within a demo by 
means of a simple “cut-copy-paste” 
command. 

XDemoPilayer is licensed to users of 
the XDemoMaker software for use on 
specific platforms with limited copying 
rights. A standard 1.44-megabyte dis- 
kette accommodates the XDemoPlayer 
software and a demo of several minutes’ 
length. Longer demos can be circulated 
on tapes and CDs, according to NSL. 
Single-unit price for XDemoMaker is 
$6,000. XDemoPlayer is licensed for 
$4,000 for the first platform, with dis- 
counts available for additional platform 
versions. Programs are now available for 
IBM, DEC, Sun, and HP workstations. 
Non Standard Logics, 4141 State St., Ste. B-11, 
Santa Barbara, CA 93110; 805-964-9599. 
Circle No. 315 On Inquiry Card 


Software Applications 


More CICS From UNIX 

As UNIX continues to invade the world of 
online transaction processing (OLTP), 
more ways to access IBM’s CICS (Cus- 
tomer Information Control System) 
blossom. Ampersand’s Matrix software 
emulates CICS on UNIX, allowing the 
development, maintenance, and porting 
of CICS applications to and from UNIX 
with source-code compatibility for CICS 
Cobol applications. Matrix incorporates 
a source editor, internal indexed file 
manager, interactive screen definition 
utility, and function-level password secu- 
rity. It uses a standard curses user in- 


New From Data Communications and Northeast Consulting Resources... 
The Internetwork Decade: 


A Guide for Managing Crisis and Opportunity 
in the New Age of Corporate Networking. 


In a landmark network industry report, experts Nick Lippis and Jim Herman of 
Northeast Consulting Resources, Inc., tell the story of the technological upheaval 
facing users, major systems vendors, and manufacturers of routers, bridges, T1 
multiplexers, packet switches, LAN hardware and software, and carriers. 


“A major new networking paradigm has emerged. An interconnection model so powerful, 
it will entirely transform the face of networking before the decade is done.” 


— Nick Lippis and Jim Herman 
Northeast Consulting Resources, Inc. 


In it, you'll get the answers that your profes- The difference between success and failure in 
sional survival depends upon, as these experts this new decade is knowledge. And at only 
define and explain the wide- and local-area, $1,500, The Internetwork Decade: A Guide 
and public and private aspects of the inter- for Managing Crisis and Opportunity in 
network phenomena, including: the New Age of Corporate Networking is 
@ the most viable architecture for future exactly what you need — a comprehensive 
corporate networks blueprint for corporate network design and 


@ how long it will take for the industry to marketing strategy for they’90s. 


correct deficiencies in routing protocols, So order yours today. 
congestion control, load balancing, security, 


Order 2 ies — i 
accounting, and network design tools Oe ay more coples mx DAY AUN PCr aie 


first and just $99 for each additional copy. To 


@ who's controlling the development of com- order now, call 212-512-3149 or mail back 
mercial internet standards — the research the coupon below. Or you can order by FAX 
community, or a small group of relatively by copying the coupon and faxing it to 
new vendors Brunny Ayala at Data Communications, at: 

@ and more! 212-512-6590. 


Place your order today! 


YES. I want to stay up-to-date on the latest networking Mail or fax coupon to: 
technology. Please send me ___ copy(s) of The Inter- Brunny Ayala, Data Communications, 41st Floor, 1221 Avenue 
network Decade: A Guide for Managing Crisis and of the Americas, New York, N.Y. 10020 


Opportunity in the New Age of Corporate Networking. 
Item # 00075 


N 
Order by March 15, 1991 and receive a 5% discount. ot 


A check of $ is enclosed (please include $2.50 for Title 
shipping and handling). 
Company 
_| Please charge my: |_ American Express || MasterCard |) Visa 
Address 
Card # Expiration Date 
City/State/Zip 
Signature Phone Fax 
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terface and is compatible with any 

ANSI-standard Cobol compiler. 
Features for users accustomed to 

IBM CICS include transaction support, 

VSAM support for various datasets, 

temporary storage queues, debugging 

tools, and import and export of tables 

and macros. Matrix runs on Sun, SCO 

UNIX, and NCR System 3400, and is 

priced at $6,000 per CPU and $1,800 per 

terminal user. 

Ampersand Software Applications, 

5083 Jonestown Rd., Ste. 409A, 

Harrisburg, PA 17112; 717-257-1468. 
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Check Out this Library 

Barrios Technology's AutoLib is an on- 
line cataloging and retrieval system for 
mixed-media databases. Using Sun, HP 
or IBM workstations, it acts as a central 
repository for text, images, drawings, 
and voice and video data. The AutoLib 
system can connect to storage systems 
or other desktop devices, from charac- 
ter terminals to graphics workstations. 
AutoLib incorporates an Oracle data- 
base, as well as report-writing features, 
TCP/IP and NFS networking, and the 
Motif interface. Also incorporated in 
AutoLib is a text-retrieval system that 
utilizes keyword and Boolean search 
mechanisms to find appropriate or re- 
lated documents. Barrios also provides 
set-up services for specific company 
databases, if required. Prices ranges 
from $10,000 for single-user system to 
$25,000 for 16 concurrent users ona sin- 
gle system; site licenses available. 
Barrios Technology, 1331 Gemini, Ste. 3, 
Houston, TX 77058; 713-480-1889. 

Circle No. 317 On Inquiry Card 


Software Development 


Highway to HyperHelp 

Bristol Technology’s primary service 
is helping developers port their UNIX 
applications to Windows, but the com- 
pany is now offering a subset of its 
toolset as a standalone product. Bristol 
takes the original source code for Mi- 
crosoft Windows applications, recom- 
piles it, and links it to the Wind/U 
library, rather than Microsoft’s soft- 
ware development kit. Wind/U Hyper- 
Help, part of Wind/JU, is an online help 
system that includes both context-sensi- 
tive and hypertext links for developers 
who want to include “help” facilities in 
their Motif applications. 

The “help compiler” converts text 
into a hypertext file, and the “help view- 
er” operates under Motif, offering the 
look and feel of Microsoft Windows. 
According to Bristol, HyperHelp is 
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vendor-independent and runs on any 
UNIX platform running Motif. A run- 
time version is available for licensing 
and source code is available for devel- 
opers who want to do customization. 
Price for the source code is $19,500; 
cost of the run-time version ranges 
from $1,900 for a single user to $2,300 
for unlimited users. 

Bristol Technology Inc., 898 Ethan Allen Hwy., 
Ridgefield, CT 06877; 203-438-6969 or 
info@bristol.com. 

Circle No. 318 On Inquiry Card 


Resource Sharing Comes to Backups 
Alliance Technology has figured out a 
way around putting a tape backup de- 
vice on every standalone PC or work- 
group. The company’s QA250PP tape 
backup system is portable and re- 
quires only a parallel printer port on a 
PC, rather than an internal slot or any 
other installation. QA250PP can also be 
used in combination with SCSI or QIC-02 
tape controllers for faster data transfer. 
The QA250PP bundles Sytron’s Sytos 
Plus backup software for PCs running 
UNIX or XENIX. According to the com- 
pany, the QA250PP can back up data on 
150- or 250-megabyte quarter-inch tape 
cartridges at speeds up to 9.5 Mbps ona 
486 system using data compression. 
Cost is $1,795. 

Alliance Technology, 510 Lawrence Expwy., 
Ste. 201, Sunnyvale, CA 94086; 408-739-4200. 
Circle No. 319 On Inquiry Card 


System Administration 


Prints All Over Everything 

Systems Center’s Print.Unet is print 
spooling software that lets system ad- 
ministrators handle printer and print 
queue management across a heteroge- 
neous UNIX network and gives users 
access to printers across networks. Us- 
ing the Motif GUI or a command-line in- 
terface, Print.Unet provides information 
to both users and administrators in a dis- 
play that shows the status of a queue, 
the priority and status of each job within 
the queue, and whether a printer is busy 
or idle. Online status information helps 
users plan print requests and helps op- 
erators troubleshoot problems with 
printers and queues. 

Print.Unet also provides security fea- 
tures. Administrators can create “access 
control lists” to specify which users 
have access to each print queue. Access 
can be granted or restricted based on 
user ID, group ID, and/or host. In addi- 
tion, administrators can configure and 


manage the print environment without 
being root users, so the root password 
need not be distributed to additional 
users. Print.Unet is available for Data 
General, DEC, HP, IBM, Pyramid Tech- 
nology Corp., Sequent, Silicon Graphics 
Inc., and Sun computers, and supports 
Postscript, laser, and dot-matrix print- 
ers and plotters. A Berkeley socket in- 
terface that supports TCP/IP is required. 
Pricing is based on the number of 
nodes and the computer class of the 
largest CPU in the network. Prices 
start at $5,000 for a 10-node network. 
Systems Center, 1800 Alexander Bell Dr., 
Reston, VA 22091; 703-264-8000. 

Circle No. 320 On Inquiry Card 


Workstations & Systems 


A SPARC for VME 

While most SPARC-compatibles incor- 
porate Sun’s SBus, two of DTK’s new 
workstations incorporate the more tra- 
ditional VMEbus for users who still re- 
quire VMEbus-based add-in boards. 
Two other workstations in the DTK line, 
the 16-mips (million instructions per 
second) DTK Station 1+ and the 28-mips 
DTK Station 2, use the SBus. The DTK 
Station VME is priced at $6,995, uses a 
33-MHz SPARC CPU, and at 21 mips, 
and its eight-megabyte memory is ex- 
pandable to 64 megabytes. The DTK 
Station 2 VME is priced at $8900, uses a 
40-MHz SPARC CPU, runs at 28 mips, 
and its 16-megabyte memory is also ex- 
pandable to 64 megabytes. Each work- 
station has three internal expansion 
slots-whether SBus or VMEbus). 

DTK Computer, 17700 Castleton St., Ste. 300, 
City of Industry, CA 91748; 818-810-8880. 
Circle No. 321 On Inquiry Card 


Saving a Bundle 
Adding to its stable of UNIX-based PCs, 
Mobius Computer Corp. has joined the 
SPARC parade, incorporating some in- 
teresting elements. The Mirage IPS us- 
es the 25-MHz LSI Logic chipset, runs at 
15.8 mips, has a flat 17-inch color display 
with 1152-by-900 pixel resolution, and 
offers five built-in ports: Ethernet, exter- 
nal SCSI-2, two serial, and a sound. Mo- 
bius has priced the diskless machine at 
$4,990-similar to Tatung’s low-end 
SPARC-compatible—Mobius is bundling 
Clarity Software Inc.’s Rapport software 
with the machine. Other incorporated 
software includes X Version 11 Release 
4, Motif or Open Look, NFS, TCP/IP, 
and Solaris 1.0. 
Mobius Computer Corp., 5635 W. Las Positas, 
Bldg. 4410, Pleasanton, CA 94588; 
800-662-4871 or 510-460-5252. 
Circle No. 322 On Inquiry Card 

continued 


Deskterm” 
Discover how you can add a Motit Interface 
onto Character-based Applications. 


your application: It’s no easy decision. For many 
businesses, the task of rewriting a 20 year old COBOL 
application or one written in FORTRAN or a 4GL is too 
costly in terms of time and resources. 

IX] has the answer. Deskterm will revolutionize 
your path to Motif. Experience shows that Deskterm can 
reduce the time to add a Motif front-end by more than 
90%, bringing your application to market years ahead of 
the competition. 

Using Deskterm you can produce a fully featured 
graphical user interface with pull down menus, scroll 
bars, dialog boxes, pushbuttons, mouse control and 


oe | 


PERFORM:—§| Query MENEEM Previous Add Update Remove Table Screen ... 
Shows the next rou in the Current List. == 1: customer tables 


multiple fonts and colors. What’s more, you can 
do all this without access to the application’s 
source code. 

You don’t need to know anything about 
X programming (at either Xlib or toolkit 
level) to move your software to Motif. 
Deskterm uses existing character-based 
programming skills allowing you to 
concentrate your time and money 
on building applications rather 
than wrestling with X and toolkits. 

So if you’re looking for a fast and 
painless route to Motif, contact us today for 


rise 


IXI Corp. - One Annabel Lane - Suite 206- San Ramon - CA 94583 - Tel: (510) 275-3120 - Europe: +44 223 462131 


Deskterm, IX] and the IXI logo are trademarks or registered trademarks of [XI Limited 


NEW PRODUCTS 


Zephyr Blowing In 

While there is a trend toward supercom- 
puters doing number crunching across 
the network, Wavetracer has brought the 
front end closer to the supercomputer, 
claiming its deskside Zephyr brings mas- 
sively parallel computing to the desk. 
Running with workstations from IBM, 
Sun, SGI, and Sony, the Wavetracer 
Zephyr comes in two models, each mea- 
suring 8-by-23-by-29-inches. The Zephyr 
4 contains 4,096 processing elements 
and 128 megabytes of memory, while the 
Zephyr 8 contains 8,192 processing ele- 
ments and 256 megabytes of memory. 
According to the company, the latter is 
capable of speeds up to 700 mips. Price 
for the Model 4 is $85,000 or $150,000 for 
the Model 8. OEM discounts are avail- 
able for turnkey systems development. 
Wavetracer, 289 Great Rd., Acton, MA 01720; 
800-533-9283 or 508-635-9000. 

Circle No. 323 On Inquiry Card 


Hardware & Software Support 


To Apple Macintosh IIfx: Newer Technolo- 
gy’s FX/Overdrive applications accelera- 
tor memory board (316-685-4904). 

To DEC DECstation: Aimtech’s IconAu- 
thor multimedia authoring software 
(603-883-0220); Eneranalytics’ Media- 
master multimedia authoring software 
(510-867-0681); Imagine’s Mediastation 
multimedia authoring and presentation 
software (313-487-7117); Leading Tech- 
nology’s Tekbase technical data man- 
agement software (617-229-8686). 

To DEC VAX 4000: Clearpoint Research 
Corporation’s DCME-576 eight- and 32- 
megabyte memory upgrades (508-435- 
2000). 

To HP/Apollo 9000 Series 400 and 700: 
Carp Systems International’s Advanced 
Planning System MRP II tools (613-592- 
5780); Digital Tools’ Autoplan project 
management software (408-336-6920); 
Interactive Software Engineering’s 
Eiffel object-oriented language (805- 
685-1006). 

To HP Apollo 9000 Series 700: Mantix’s 
Cascade program management soft- 
ware (703-506-8833); Telesoft’s TeleUse 
GUI builder (619-457-2700). 

To HP/Apollo: DMS Systems’ disk 
back-up and recovery software (801- 
484-3333); Infotek Systems’ one- and 
four-megabit DM memory upgrades 
(303-879-1184); Syntax’s Totalnet LM- 
Server DOS-to-UNIX connectivity soft- 
ware (206-833-2525). 

To IBM AIX: Diederich and Associates’ 
Netscript network management integra- 
tion tool (818-799-9760). 

To IBM RS/6000: Carp Systems Interna- 
tional’s Advanced Planning System 
MRP II tools (613-592-5780); EQ Soft- 
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ware’s Relink file recovery software 
(613-225-8952); HP’s Visual User Envi- 
ronment GUI (800-752-0900); Leading 
Technology’s Tekbase technical data 
management software (617-229-8686) ; 
Security Dynamics’ ACE/Server and 
ACM/6200 network user ID software 
(617-547-7820). 

To Informix RDBMS: SQL Solutions’ 
SQR procedural 4GL and report writer 
(617-270-4150). 

To Ingres RDBMS: Programmed Intelli- 
gence’s Intelligent Query (IQ) report 
writing and query tool (404-446-8880). 

To SCO Open Desktop: IDE’s Software 
through Pictures (415-543-0900). 

To SCO UNIX: Morning Star Technolo- 
gies’ point-to-point protocol software 
(614-451-1883); Tech Five’s PCUTE em- 
ulation software, supporting ANSI, DEC 
VT 100, Wyse 50 and 60, and Altos III 
terminals (612-431-5100.) 

To SGI: Leading Technology’s Tek- 
base technical data management soft- 
ware (617-229-8686); Objectivity’s 
Objectivity/DB object-oriented database 
management system (OODBMS) (415- 
688-8000); WordPerfect’s WordPerfect 
(801-225-5000). 

To SGI Indigo: TDI’s Explore modeling 
and animation software (212-247-1950). 

To Sun SPARCstation: DMS Systems’ 
disk backup and recovery software (801- 
484-3333); DSD Corporation’s C-Plan 
project management software (206-485- 
7564). 

To Sun SPARCserver 600MP servers: Pin- 
nacle Data Systems’ CPU upgrades (614- 
487-1150); Tandberg Data’s Panther tape 
backup subsystems (805-495-8384). 

To Sybase RDBMS: Programmed Intel- 
ligence’s IQ report writing and query 
tool (404-446-8880). 

To Uniplex office software: four I-Con- 
cepts’ Advanced Professional System 
modules, including a report maker, mail 
list manager, printer manager, and docu- 
ment revision manager (214-956-7770); 
Pan European Courseware’s Tutorpro 
computer-based training software (+44 
460-234232). 


Hardware Upgrades 


Emerson Computer Power has added Accu- 
mon power surveillance software to its 
UPS systems (714-457-3600). 

HP offers four disk-array storage sys- 
tems linked to its RISC machines by 
fiber optic cabling (800-752-0900). 

Star Gate Technologies has enhanced 
the speed of its ACL communications 
boards with on-board 80C188 proces- 
sors and new communications proces- 
sors (216-349-1860). 

Talaris Systems adds an i960 RISC pro- 
cessor to its network-capable printers’ 


Postscript board (619-587-0787). 

Tandem offers its Reliable Ethernet 
subsystem for connecting LANs to its 
Integrity fault-tolerant systems (408- 
285-6000). 

Tekelec has added Ethernet and token 
ring (4/16 Mbps) network diagnostics 
for its portable FDDI protocol analyzer 
and simulator, ChameLAN 100 (818-880- 
5656). 


Software Upgrades 


Acucobol has enhanced version 2.0 of its 
Cobol compiler by making its indexed 
file system machine independent and in- 
corporating a C interface, among other 
features (619-689-7220). 

AGE’s XoftWare for Windows now sup- 
ports TCP/IP networks from Beame 
and Whiteside, FTP, and Wollongong, 
among others, as well as Sun’s PC/NFS 
(619-455-8600). 

Coconut Computing has enhanced version 
3.2 of its Coconet Host bulletin board 
software with improved billing func- 
tions, embedded graphics and fonts, 
and support for Ymodem file transfers; 
Coconut has also added new security 
and access functions and the capability 
for scrollable lists of items in its Cocotalk 
API C library; and version 91.10 of its Ac- 
cess Program presents a simpler config- 
uration menu and has a smaller RAM 
requirement (619-456-2002). 

DEC enhances its DEC Fuse application 
development environment in version 1.1 
with support for C++, for the Revision 
Control System file management utility, 
and the addition of EnCASE, a tool inte- 
gration capability (508-351-4401). 

Four Seasons Software has added a busi- 
ness graphics capabilities—including 
scanned images, graphs, and bar and pie 
charts-to version 2.2 of its Supernova 
database-independent development 
software (908-248-6667). 

Ingres provides database-event alerts 
in release 6.4 of its Ingres Intelligent Da- 
tabase (415-969-4442). 

Independence Technologies adds iWork, 
a workflow management module for its 
iTran OLTP development environment 
(510-438-2000). 

Informix offers the capability to export 
spreadsheets made in Wingz version 
1.1b into Island Graphics and Frame 
Technology applications (415-926-6300). 

Liant Software adds X Window support 
for its C-scape 3.2C UNIX library of C 
routines (508-626-0006). 

Maspar Computer adds a Motif interface 
and integration with Stardent’s AVS (ad- 
vanced visualization system) in version 
2.2 of the Maspar Programming Envi- 
ronment for its massively parallel com- 


puters (408-736-3300). continued 


NEW PRODUCTS 


Metro Link adds configuration scripts 
for changing hosts, graphics and vid- 
eo cards, and mice through a menu- 
driven interface, as well as support 
for System V Release 4’s dynamic 
shared libraries (to reduce client size 
by almost half) in its Metro-X X server 
development kit, running on UNIX- 
based PCs (305-970-7353). 

Neon Software adds context-sensitive 
help to provide information to users on 
each of the protocol types decoded by 
version 2.0 of its Netminder protocol an- 
alyzer (510-283-9771). 

Network Integrators has added NFS pro- 
filing, Novell support, and Postscript 
printing capability in version 1.2 of its 
NetScope network monitor (800-245- 
8649 or 415-572-0200). 

Objectivity offers support in version 
2.1 of its Objectivity/DB OODBMS for 
C++ 2.1 and ANSI C and C++ version 
2.0 compilers, integration with HP’s 
Softbench and C++/Softbench; it also 
adds the ability to eliminate “dead- 
locks” and for multiple users to read a 
database being written in by a single 
user (415-688-8000). 

Pencom Software adds color support, 
cut-and-paste capabilities between X 
and Nextstep applications, and access 
to Next’s dictionary and documenta- 
tion within X to version 2.1.1 of its Co- 
Xist X Windows software for Next (512- 
343-1111). 

T3plus adds simple network manage- 
ment protocol support to its BMXview 
network management software (408- 
727-4545). 

Tiger Media allows users to combine 
raster images, compact disc audio, and 
video images, and adds support for Sun 
Video Pix in the new version of its Cats 
Meow multimedia authoring tool (213- 
721-8282). 

Z/Max adds fax, file search, and file 
transfer capabilities to version 3.1 of its 
Z/Max XChange bulletin board soft- 
ware (315-622-4577). 


Product Line Extensions 


To HP: the HP 700/RX Model 14Ci, a 14- 
inch color X terminal priced at $3,495 
(800-752-0900). 

To Intergraph: the Interpro 6450 
($24,900) and Interpro 6480 ($37,900) 
Clipper-based workstations (205-730- 
8302). 

To Megatek: a single-slot version of its 
X-Cellerator MX X Windows accelerator 
card retail-priced at $2,850 (619-455- 
5590). 

To MIPS: the RC6380-100/400 
RISComputer, an R6000-based multipro- 
cessing server (starting at $196,500) 
with capability for one to four proces- 


sors (408-720-1700). 

To Network Computing Devices: the 
NCD15s, a monochrome X terminal 
priced at $1,245 and built to communi- 
cate over standard serial lines instead of 
Ethernet (415-694-0650). 

To Stratus Computer: the RISC-based 
XA/R Model 300 fault-tolerant comput- 
er, starting at $343,000 (508-460-2000). 

To Tandem: the entry-level Integrity 


100 fault-tolerant system, starting at 
$94,500, and the high-end Integrity 
300 fault-tolerant system, starting at 
$159,500 (408-285-6000). 

To Tatung: a 40-MHz SPARCstation 2- 
compatible Compstation 40, priced at 
$9,900 (408-435-0140). 

To Tektronix: the RGB III 300-dot-per- 
inch color screen printer, priced at 
$7,800 (503-685-3150). i 


Success Starts with UNIX and McGraw-Hill! 


On PROCESSine es 
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UNIX® : The Complete Reference by Stephen Coffin When 
you need UNIX guidance, this is the guide you can’t be without. You 
get invaluable reference on UNIX in 80386 microprocessors, upgrading 
UNIX, System V Release 3 and 3.1, troubleshooting, performance, and 
more. 750 pp., illus. #9258P, $29.95 


UNIX® FOR APPLICATION DEVELOPERS 


by W. A. Parrette The most powerful UNIX operations are here in 
this one-stop guide. It blends practical reference information with step- 
by-step guidelines for text editing, shell programming, execution of 
UNIX commands, time-saving utilities, creating archives, and more. 
350 pp., 150 illus. #031697-X, $24.95 


UNIX® MADE EASY by LURNIX This step-by-step beginners’ 
guide quickly demystifies UNIX and gives you the skills you need to 
put UNIX to work. Begin with a complete overview of UNIX, including 
systems applications, and move on to programming and key com- 
ponents. 992 pp., illus. #881576-2, $24.95 


UNIX® SYSTEM V RELEASE 4: The Complete 
Reference by Stephen Coffin Enhance your UNIX operation with 
an upgrade of release 4. This guide covers the latest version of UNIX, 
BSD and XENIX variants of UNIX, X Window interfaces, Ethernet, and 
other networks. 905 pp., illus. #881653-X, $29.95 


THE UNIX® SYSTEM HANDBOOK by Robert Bennett 
and James Murrell Use this multi-faceted guide to get a thorough 
outline of the operation of UNIX internals and utilities. You get up-to- 
date coverage of System V, BSD, X Windows, OSF, SUNOS, ULTRIX, 
XENIX, and more. 448 pp., 30 illus. #004745-6, $29.95 


DATA PROCESSING IN UNIX® by R. S. Tare Harness the 
full power of UNIX for database management with this one-of-a-kind 
guide. You get information on: system selection, INGRES, INFORMIX, 
UNIFY applications, UNIX utilities, flat filing, and more. 

438 pp., illus. #062885-8, $39.95 


To Order Call 1-800-822-8158 
(in PA, AK, and Canada call 1-717-794-2191) 
or mail coupon to: 
McGraw-Hill, Inc. Blue Ridge Summit, PA 17294-0840 


Please send me the book(s) indicated below: 
# $ # $ # 
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MARKETPLACE M@CAREER OPPORTUNITIES M@CLASSIFIEDS 


WE OFFER UNIX SOLUTIONS — Ramcomp 
is the leading consulting firm specializing 
in UNIX solutions. When it comes to UNIX, 
no one offers more than Ramcomp. 

We provide the largest selection of UNIX 
software and hardware sales, installation, 
training, tech support and advice, as well 
as software development in ORACLE at 


UNIX ANYWHERE - 1.1 Shipping. 
Point & click user interface. 

TTY monitoring. multiscreens. 
SCO & AIX available now. 

Call: 615/626-3940, Fax 626-5486. 


WTE/TWH GRP. *LIQUIDATION*— 
Sun, AT&T, Apollo, SGI Workstations 
Tel: 404/353-8496, Fax: 549-3333. 


CUSTOM SOFTWARE SERVICES — 
SCO UNIX/MS-DOS connectivity, 
subcontracting, porting, contract 
resources. Call CSSI at (603) 595-2542 
for FREE brochure. 


AT&T, IBM, OTHER BRANDS-buy/ sell 
computers, modems, phones & PCs 
Datatel, Inc. 800-553-2821/901-757-8989. 


guaranteed lowest prices in the United 


States. Call us at 415/986-5125. 


X WINDOW 
SYSTEM TRAINING 


5-Day, hands-on 
programming courses 
Industry acclaimed instructors, state-of-the-art lab 


e OSF/Motif-UIL & Xt 
e Widget Writing e Builder Xcessory 
eThe X Window System 


Call now for registration information, 
Tel: 617.621.0060 Fax: 617.621.9555 


Boston, MA - January 6 - 10 
Santa Clara, CA - February 24 - 28 
Austin, TX - March 23 - 27 
Boston, MA - April 27 - May 1 
Santa Clara, CA - May 18- 22 


Integrated Computer 
Solutions Incorporated 
201 Broadway, Cambridge, MA 02139 


UNIXWORLD 
Marketplace 


Gain exposure and 
generate highly 
qualified sales leads 
from people interested in 
your products/services. 


For More Information Contact: 


Jeanne Ketchum 


415-940-1500 


IMPROVE OUR 1[Q 


Exciting, fast-growth opportunity for 
C/UNIX software developers with more 
than 2 years experience. The tremendous 
success of our intelligent Query® IQ product 
has us looking for more software stars. 

We're especially interested in SQL & C 
experience with Oracle, Informix, Sybase, 
Ingres or Progress on UNIX or VAX/VMS. 
Your knowledge of Windows, client-server 
and mainframe-based software is a 
definite plus. 

Company benefits include medical 
insurance, cafeteria plan, stock options, 
developer bonus, and a high caliber work- 
ing atmosphere. San Antonio offers a very 
low cost of living in a multi-cultural setting. 
Send your resume today in confidence to: 


Programmed Intelligence 
400 N. Loop 1604 E. 
Suite 100 

San Antonio, TX 78232 


Equal Opportunity Employer 
Principals Only Please 


CIRCLE NO. 180 ON INQUIRY CARD 


CIRCLE NO. 259 ON INQUIRY CARD 


Saudi Arabia 


Working in Saudi Arabia offers an exciting change of pace, an intriguing mixture of the old and new. At 
the prestigious 750 bed Riyadh Al Kharj Hospital Programme, you can use your skills in a technically 
advanced organization and enjoy a superior lifestyle made possible by our outstanding benefits package. 


Benefits: 


e Tax-free salary 

¢ 2 mo. salary bonus after satisfactory 
completion of contract 

¢ 4 wks. paid vacation with R/T ticket to 
point-of-hire every 6 mo. worked 


Excellent travel opportunities worldwide 
Free fully furnished housing 

Free utilities 

Educational allowance for agreed dependents 
Excellent sports & leisure facilities 


Accepting applications for: 
¢ Project Manager, Clinical & Admin. 


e Sr. Systems Software Specialists 
e Systems Analysts 

¢ Database Specialists 

¢ Programmers 


2 year married status contracts requiring: Bachelors degree in Information Systems 
field. 4-6 yrs. experience desirable with a background in relational databases including 
SQL, UNIX, ETHERNET, TCP/IP, VMS, CASE, COBOL, C, POSIX, NFS & OSF/MOTIE. 
Database conversion & COBOL migration experience to open systems technologies 
highly desirable. Heatlh care experience also desirable but not a requirement. 


Send resume to: KAMA ENTERPRISES, INC. 
ATTN: Tammie - Dept. UNIX 
4380 SW Macadam Ave., Suite 490 
Portland, Oregon 97201 


800-433-7791 


The Products. Code generators and accounting 
software for Informix®-4GL. 


The Problem. Are you tired of listening 
to a lot of hot air? Have you purchased 
“similar” products and are now suffering 
from balooning software maintenance 
and licensing costs? Are you stringing 
yourself along by assuming that you get 
the complete source code when you 


teally don’t get 100%? Sky—high prices 
for unmet expectations mean that it's 
time you looked elsewhere. 


The Solution. The Windstar Development Tools™ offer 
quality code generation for your UNIX® or MS-DOS® 
development machine. Move the generated code to any 
other Informix-4GL machine and re-compile it without 
additional runtime licenses, libraries, or royalties. The 
generated code contains 100% of the routines required for 
runtime. 


The Windstar Financials“ are a comprehensive 
accounting solution for a small firm up to a large 
international corporation. Multi-company, multi-profit 
center accounting in a fully-integrated financial system. 


CORPORATION 
Dealer Inquiries Welcome. 
Names marked by ™ or ® are trademarks 
oF registered trademarks of their respective 


CIRCLE NO. 6 ON INQUIRY CARD 


475 Cochrane Drive, 
Suites 2 & 3, Markham, 
Ontario, Canada L3R 9R4 


Telephone: (416) 479-6621 
Fax: (416) 479-6086 


= AO 1 


Sar 


SOFTWARE 


TOOLS 


GENERATE MENUS IN MINUTES 
AND INCREASE SYSTEM THROUGHPUT 
FOR XENIX AND UNIX SYSTEMS. 
‘SOLVE PROBLEMS QUICKLY AND INEXPENSIVELY 


|| SS) ]Menu 
[= SHELL U) BATCH 
27 |COMPILER SPOOLER 


| FOR FREE INFORMATION CALL 


UlEL [omect 


HARDWARE & SOFTWARE 


__¥800-275-8344 
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AT&T ong 
=] COMPUTER #2 CS 
Ater 


USERS 


COMPREHENSIVE 
SYSTEMS 
Let’s talk system performance enhancements 

@ For all model 3B2’s, 6386’s and StarServers 

@ SCSI AT&T hard drive disk modules from 
135MB to 6.5SGB (Plug and Play/Eligible for 
AT&T maintenance) 

@ Tape Backup Units from 125MB to 2.3GB SCSI 
Units 

@ AT&T 18MHz and 24MHz Dual Processor Kits 
(MPE’s and PE’s) 

@ 22MHz, 24MHz and MIPS Processor Upgrades 
for 3B2 Computers (AT&T installable and mainte- 
nance eligible) 

@ 16MB Ram Boards for 3B2/522 - 3B2/1000 
Model 80 

@ Consulting and weekend installation support 

available. 


COMPREHENSIVE SYSTEMS 
7270 N.W. 12th Street 
Suite 500, Miami FL 33126 
Voice: (305)599-9992 FAX: (305)594-5652 
TOLL FREE (800)445-UNIX 
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MARKETPLACE 


[ALL BACKED UP? | 


YOU BETTER BE! 
Save costly 

hours and the 
endless headache 
of retrieving lost 
data with the 
ARCH-X-100 
Storage System. 
ARCH-X-100 TAPE STORAGE SYSTEM: 
UNIX SCO, AT&T, XENIX DRIVERS INCLUDED | 
FULL TAR CPIO COMPATIBLE} 


1 Year Warranty, HOTLINE TECH SUPPORT 
DAT BENIFITS: 

@ FAST (10 MEGS./MIN.) @ 13 GIGS - 8.0 GIGS 

@ LOW COST @ Server or Workstation 


FOR FREE INFORMATION CALL 
TlE LL Hilomect 


HARDWARE & SOFTWARE 


_ 800-275-8344 
CIRCLE NO. 202 ON INQUIRY CARD 


ISSISAMATIONISSISAMATIONISS 


S Doyouuse C-ISAM or TISAM? © 


Vv 


i 
2 
: 
: 
: 


V ISAMATION fixes damaged files. 


V ISAMATION gives very fast, 
in place compression of data file and 
reorganization of index file. 


WV ISAMATION gives significant 
reduction of disk space requirements. 


For more information \ 
on the ultimate ISAM 
maintenance and data \S 
recovery tools, contact 
Intregrated Software Systems, Inc. = 
120 E. Marks St., Suite 250, Orlando, FL 32803 2 


1-407-649-7667 or 1-512-343-6634 
FAX 1-407-649-1412 


SSISAMATIONISSISAMATIO 


VSIGSINOILVWYSIGSINOILVW 


ISAMATIONI 


NOI 


SSINOILVNVSISSINOILVWVSISS| 
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Recovery 


Forthat critical 
moment when only 
the best willdo... 


° 95% Success Rate 

- Fast Turn Around 

« Clean Room 

¢ Expertise with Unix, Xenix, 
Novell, DOS, Macintosh, OS/2, 
Bernoulli, Sun and more! 

¢ Priority Service Available 


reer Joma 


6321 Bury Drive, Eden Prairie, MN 55346 


Need fax for UNIX? 


TruFax 


the programmer's choice 
$319 


"386 

SPARC 
3B2 $679 
RS/6000 Call 


COS, Incorporated 
609 771 6705 
Fax: 530 0898 

trufax@cosi.com 


$579 
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UNIX TRAINING 


°X Window ° Motif ° UIM/X 
* X11R5 Briefing ° Unix 


¢ C, Shell Programming 
* System & Network Admin. 
° And More... 


B LU ESTON E 1200 Church St., Ste. 7 


CONSUISRING ING, e altel, NaiCets4 
All trademarks are owned by respective companies. 


Contact: Byron Druss 
(609) 727-4600 ext.107 
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BUG TRACKING 


Distributed, Submit Bugs 
Anywhere Worldwide 


Configurable TTY Screens 
User Tailored Management 


Reports and QA Metrics 
No Training Required 
Secure Dialin Module 


Hardware and Software 
Defect Tracking 


QualTrak Corporation 
San Jose, California 
(408)730-2674 Fax (408) 274-0231 
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CALENDAR 


Shows and 


Conferences 


Information Management Conference: 
Feb. 4-5 
This 10th annual conference will look at 
the role of information technology in busi- 
ness by examining the experience and 
strategies of companies that are consid- 
ered to have outstanding information sys- 
tems. Scheduled as keynote speakers are 
David Norton, president of Nolan, 
Norton, and Co.; and Bruce Rogow, exec- 
utive vice president of the Gartner Group. 
The event co-sponsors, the Conference 
Board and the Gartner Group, will also 
present their annual “Excellence in Tech- 
nology” award at the conference. The 
event will be held at the Waldorf-Astoria 
Hotel, New York, N.Y. Contact the Confer- 
ence Board Registrar at 212-339-0290. 


SMPTE Advanced Television and 
Electronic Imaging Conference: Feb. 7-8 
In its 26th annual conference, the Soci- 
ety of Motion Picture and Television En- 
gineers will address the theme of 
“Collision or Convergence: Digital Vid- 
eo/Audio, Computers, and Telecommu- 
nications.” The conference will examine 
compatibility and incompatibility be- 
tween television and computers. 

The two-day conference will be preced- 
ed by an all-day tutorial, entitled “Comput- 
ers for Video, Video for Computers,” on 
February 6, chaired by Fred Meyers of 
Industrial Light and Magic, on topics in- 
cluding storage and retrieval, image quali- 
ty, compression, interchange, and control. 

The Westin St. Francis Hotel in San 
Francisco, Calif. will be the conference 
site. Contact SMPTE at 914-761-1100 or 
Technology Solutions at 212-505-9900. 


Expo Kuwait: Feb. 8-13 
The second annual Gulf UNIX Confer- 
ence, comprised of eight conference ses- 
sions and three days of tutorials, is 
designed to cover UNIX topics in general 
and issues of local interest and regional 
business in particular. Session focuses in- 
clude open systems, user interfaces, data 
security, connectivity, internationalization, 
and graphics and multimedia. 

At the first UNIX show in 1989, the key- 
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note speakers urged the adoption of UNIX 
and open systems in Kuwait and the Gulf 
region. In order to sponsor cooperation 
between Kuwait and foreign business, Ku- 
wait MTC/Infocenter has set up a match- 
maker program to facilitate meetings 
between Kuwaiti and U.S. companies. 

The conference and exhibition will be 
held at the International Fair Grounds, 
Kuwait. Contact MTC at 800-848-4489 or 
201-808-3344. 


Computer Graphics ’92: Feb. 10-12 
The 14th annual North American Con- 
ference on Computer Graphics will run 
under the theme of “Assessments and 
Forecasts.” The event is directed toward 
executives; marketing, product develop- 
ment, software, and systems managers; 
financial analysts; vendors; and users. 

Speakers will address the size and 
growth of the computer graphics market; 
time frames and prospects for emerging 
technologies; trends in industrial 3-D, 
multimedia, and visualization; different 
marketing approaches; how to position a 
company in Europe in the next five years; 
and how mergers, acquisitions, and strate- 
gic partnerships are changing the industry. 

The conference will be 
held at the Buena Vista Pal- 
ace, Lake Buena Vista, Fla. 
Contact Frost and Sullivan 
Inc. at 212-233-1080. 


The Role of Technology in 
Education Xl: Feb. 18-21 

The theme of the 12th annual 
technology conference spon- 
sored by the North Cook Ed- 
ucational Service Center is 
“Diversity, Technology, and 
Change.” Dr. David Thorn- 
burg of the Thornburg Insti- 
tute will deliver the keynote 
address. 

The conference is struc- 
tured for educators and 
opens with two days of all- 
day workshops on topics in- 
cluding: instructional design 
for telecommunications, net- 


working, empowering teachers through 
technology, and strategies for imple- 
menting technology. “Birds of a Feather” 
sessions will focus on curriculum devel- 
opment, instructional uses of telecom- 
munications, school district technology 
coordination, interactive multimedia, li- 
brary media and technologies, and lan- 
guage arts and technology. 

The event will be held at the Pheasant Run 
Conference Center and Resort, St. Charles, 
Ill. Contact NCESC at 708-998-5065. 


AROUND THE CORNER 


Engineering Workstations Conference: March 3-5. 
Santa Clara Convention Center, Santa Clara, Calif. 
Contact conference management at 213-450-0500. 
Midwest Education and Technology Conference: 
March 9-11. Ritz Carlton Hotel, St. Louis, Mo. Contact 
RCET at 314-851-0085. 

Hannover Fair CeBit ’92: March 11-18. Hannover 
Fairgrounds, Hannover, Germany. Contact Hannover 
Fairs USA Inc. at 609-987-1202. 

DB/Expo 92: March 23-26. Moscone Convention 
Center, San Francisco, Calif. Contact Norm De Nardi 
Enterprises, 800-232-3976 or 415-941-8440. 
Entelec ’92: March 29-April 1. Various locations in Dallas, 
Texas. Contact Entelec Association at 214-235-0655. 
FOSE °92: March 30-April 2. Washington Convention 
Center, Washington D.C. Contact National Trade 
Productions at 800-638-8510 or 703-683-8500. 


Please submit press releases and informa- 
tion regarding upcoming conferences and 
trade shows to Kim Austin at UNIXWORLD, 
444 Castro Street, Mountain View, CA 
94041. Due to editorial lead time, informa- 
tion must be received four months prior to 
the month of the actual event. 


Next Month in UNIXWORLD 


There's more to user groups than bug fies 
and esoteric technical discussions. User grou 
be an important resource in making a hardware, 
buying decision. We take a look at vendor 
groups and show you what they 


RAISING HELLER 


Hal Computer Systems’ CEO Andrew 
has an image that fits his name. Hi 
fighting authority started at IBM, but nowthat hi 
in charge, who does he fight? 


SPECIAL 
$495 4p CONSENSYS V4 


. UNIX System V Release 4 *” 


OFFER "For 386/486 Computers — 


To introduce you to V4, you can 
purchase a copy of the complete 
Runtime System, C Development 
System, Networking System, Real-Time 
Extensions, XWindows System and 
Motif GUI for $495. An unlimited user 
license is only $200 more. 


Consensys V4 is a full commercial 
release of UNIX System V Release 4. It 
is source code and binary compatible = 

with SCO UNIX and XENIX ae 
applications, and includes many new : ~— 
and important features. 


We're convinced that once you try V4, awe é 
you won’t go back to SCO. Get ; 
complete V4 at an unbeatable price, 
and see for yourself what all the 
excitement is about. 


INCLUDED IN THIS SPECIAL OFFER 


7 7] 


RUNTIME SYSTEM C DEVELOPMENT NETWORKING = beet | XWINDOWS 

@ Berkeley Fast @ ANSI C Compiler @ RFS and NFS | | @ Real Time @ X11R5 Release 
Filesystem @ Sdb Debugger | @ PC-Interface Kernel @ OSF/Motif GUI 

@ Symbolic Links © Cscope Source _ @ TCP/IP | Extensions @ X11R5 and 

© Job Control Browser © Sockets | OSF/Motif 

@ Online Manual @ Lprof Frequency @ Remote _ Development 
Pages Profiler | Procedure Call | Systems 


ORDER FORM 


For more information, or to order 

V4 at this special price, please Unit Price Extension 
today. Consensys V4 complete, 2-user license. DC600A 

call or fax = 60MB cartridge tape distribution. $495 


Consensys V4 complete, unlimited-user license. $695 
DC600A GOMB cartridge tape. 


include an 8-port POWERPORTS card with 512KB $355 
RAM and POWERVIEW multi-screens (regular 
dealer price $555) 


Phone: 1-800-387-8951 
FAX: 1-416-940-2903 
Outside USA: 1-416-940-2900 


Add $80 for diskette distribution (circle one): $80 
CONSENSYS 1301 Pat Booker Rd. 5.25-inch 3.5-inch —— 
CORPORATION Universal City, Tx Add $15 for shipping. $15 


ES 72148 


Trademarks/Owner: Consensys, V4/Consensys Corp.: UNIX/UNIX System 
Laboratories; OSF/Motit/Open Software Foundation; SCO, SCO UNIX/The 
Santa Cruz Operation; XENIX/Microsoft Corp. 


TOTAL THIS ORDER: re 
Please attach your business card or name, address, phone. 
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When you need to get your products out “CFF When you need your desktop computers to 
the door and into the market faster. access up-to-date corporate information. 


When you need to build advanced | When you need your computers to 
systems from PC-standard components. contribute a lot more than they cost. 


i 


More than five million users worldwide rely on SCO” hardware-independent UNIX" System software for fast time 
to market, enterprise-wide connectivity, freedom of choice, and cost-effective performance — all with standard 
PC systems. And SCO protects their investments in hardware, software, and people. Ch hy === 
Call 1-800-SCO-5486 (726-5486) and find out how to SCO your business — today! SCO 


@ 


THE SANTA CRUZ OPERATION 


© 1991 The Santa Cruz Operation, Inc. All Rights Reserved. SCO, The Santa Cruz Operation, and the SCO logo are registered trademarks or trademarks of The Santa Cruz Operation, Inc. in the U.S.A. and other countries. All other brand 
or product names are or may be trademarks of, and are used to identify products or services of, their respective vendors. The Santa Cruz Operation, Inc., P.O. Box 1900, Santa Cruz, CA 95061-1900 USA, (408) 425-7222, FAX: (408) 
458-4227, TWX: 910-598-4510 SCO SACZ, E-MAIL:...uunet!sco!sco-info. sco-info@sco.COM; The Santa Cruz Operation, Inc., Federal Systems Group, 2100 Reston Parkway, Suite 102, Reston, VA 22091 USA, (703) 715-8700, FAX: 
(703)715-8750, E-MAIL:...uunet!sco!federal federal@sco.COM; SCO Canada, Inc., 130 Bloor Street West, 10th Floor, Toronto, Ontario, M58 1N5 Canada, (416) 922-1937, FAX: (416) 922-8397, E-MAIL:...uunet!scocant!info; The 
Santa Cruz Operation, Ltd., Croxley Centre, Hatters Lane, Watford WD1 8YN, Great Britain, +44 (0) 923 816344, FAX: +44 (0) 923 817781, TELEX: 917372 SCOLON G, E-MAIL:...uknet!scol!scol-info scol-info@sco.cOM — 10/91 
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